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(57) Pecpepar. 

M3o6peTeHne othocmtch k 6noTexHonorwM, 
reHHot* MHxeHepnn. fiojiyMeH 6enoK 
He«TponnH-3 (NT-3) ne/iOBeKa 

KynbTHBnpoB3HM9M KneTOK MJieKonHTajoiMWC, 
TpaHCCpOpMMpOBaHHblX BeKTOpOM sKcnpeccMH, 
coflepjKaLMMM BbweneHHbJM cpparM8HT flHK, 
KOAnpyioiAMK yica3aHHwW 6e/iOK. BbiAeneHHbifl 
0panvieHT flHK BKnKwaeT HyK/ieornAHyK) 
nocneflOBaTenbHocTb, KOTopaa KOAnpyeT 
npeAiuecTBeHHUK HeflTponnHa-3 MenoBeica, 

COCTOHLAWfl H3 aMMHOKMCnOTHOft 

nocneAOBaTenbHOCTM, OTinennfieMofl npOTeasofl 
n cneflyioiAeft 3a Hefl aMMHOKwenoTHofl 
nocneAOBaTe/ibHOCTM 3penoro 6enxa 
HetfpoTponnHa-3. BenoK NT-3 wweeT moji. m. 14 
Kfl, cnoco6eH MHni4MnpoBaTb BbDKMBaHwe, pocT 
win AntpcpepeHmiamiKD HefiTpoHOB, 
npopadaHMe HeRpmoB M3 icopeiUKOB hoaoshwx 
m Aop3anbHbix " rawnHeB. no/iyMena 



cpapMaueBTHMecKaa K0Mno3vmnH c 
HeflpoTponHoi* aKTMBHOCTbio, coAeprcamaa 
TepaneBTMMecKM acpdpexTMBHoe KonnMecTBO 
6e/iKa NT-3 b KanecTBe aKTMBHoro MHrpeAMeHTa 
n cpapMaueBTYNecKM npneMJieMbifl Hocmenb. 
no^yMeHHbiH 6enoK NT-3 mokst GbiTb 
Mcnorib30BaH Ann Ai/tarHOCTWKu n neMSHnq 
paannMHbix HeBponorviMecKvix HapyweHHfi. 4 c.n. 
d>nbi, 19 nn., 7 ta6n. 




US*, 



o 

<D 
CM 
CM 
00 
CM 



-1- 




09) RU 0D 



2 128 226 (13) C1 

(51) int. ci. 6 c 12 N 15/12, C 07 K 14/18, C 
12 P 21/02, A 61 K 38/18 



RUSSIAN AGENCY 
FOR PATENTS AND TRADEMARKS 



< 12 > ABSTRACT OF INVENTION 



C 

ro 
_t 
ro 
oo 
ro 
ro 



(21), (22) Application: 4895662/13. 29.08.1990 
(30) Priority: 30.08.1989 US 400,591 
(46) Date of publication: 27.03.1999 

(85) Commencement of national phase: 29.04.91 

(86) PCT application: 

US 90/04916 (29.08.90) 

(87) PCT publication: 

WO 91/03569 (21.03.91) 



(98) Mail £ 

103735, Moskva, ul.II'inka. 5/2, 
Sojuzpatent, Lebedevoj N.G. 



(71) Applicant: 
Maks-Plank-Gezel'shaft Tsur Ferderung Der 
Vissenshaften E.F. (DE), 

Regeneron Farmasetikals. Ink. (US) 

(72) Inventor Andres Khon (CH), 
Joakhim Ljajbrok (DE), Karen Bailej 
(AU) , Ives-Alan Bard (CH), Khans Toenen 
(CH) , Piter Mejsonpir (US), Mark Pert 

(US) . Ronal'd Lindsej (GB), Dzhorzh Jankopulos 
(US) 

(73) Proprietor: 
Maks-Plank-Gezel'shaft Tsur Ferderung Der 
Vissenshaften E.F. (DE), 

Regeneron Farmasetikals, Ink. (US) 



(54) ISOLATED DNA FRAGMENT, A METHOD OF PREPARING A RECOMBINANT PROTEIN EXHIBITING 
NEUROTROPIC ACTIVITY, PROTEIN NT-3 AND A PHARMACEUTICAL COMPOSITION 



to 

CM 
CM 
CO 
CM 



(57) Abstract: 

FIELD: biotechnology, genetic 

engineering, pharmacy. SUBSTANCE: invention 
relates to human protein neurotropin-3 
(NT-3) by culturing mammalian cells 
transformed by an expression vector that 
contains the isolated DNA fragment encoding 
the indicated protein. Isolated DNA fragment 
involves a nucleotide sequence that encodes 
a precursor of human neurotropin-3 
consisting of an amino acid sequence 
splitting by protease and the following 
amino acid sequence of matured protein 
neurotropin-3. Protein NT-3 has a molecular 
mass 14 kDa, it is able to initiate 
survival, growth or differentiation of 
neurons, interg rowing nodular and dorsal 
ganglions from radices. A pharmaceutical 
composition is obtained that has protein 



NT-3 as an active component taken at 
therapeutically effective dose and a 
pharmaceutical ly acceptable carrier. 
Obtained protein NT-3 can be used for 
diagnosis and treatment of patients with 
different neurological disorders. EFFECT: 
improved of protein preparing. 5 cl, 45 dwg, 
6 tbl, 5 ex 
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HacTonmee M3o6peTeHne KacaeTcn 
HeflpOTponnHa-3 (NT-3) Hoaoro HeflpoTponHoro 
CpaKTOpa, KOTOpblfl OTHOCMTCn K reHHOMy 
ceMeflcTBy BDNF/NGF. TeH, KOAMpyioiUMM* NT-3, 

6 bin KTIOHHpOB3H H CeKBeHMpOBaH, M 

peKOM6nHaHTHbifl NT-3 6bin 3KcnpeccnpoBaH b 
icneTKax M/ieKonMTawmMX. PeKOM6nHaHTHt>i« 
NT-3, K8K OKa3anocb, o6naAaeT cneicrpoM 

6MOJ10rMMeCKO« aKTMBHOCTM, KOTOpafl 
OT/lUMaeTCfl OT aKTMBHOCTM BDNF m NGF. 

HacTonmee M3o6peTeHMe ooecneHMBaeT 
nocneAoaaTe/ibHOCTM HyKnewHOBboc kmchot, 
KOAMpy ratine NT-3, Ann nonyneHMn b ochobhom 
HUCToro 6enKa NT-3, nenTMflHbix cppanvieHTOB 
nnn npOktSBOAHbix, nponaBOAviMbix wmm b 
SonbiiJOM KOJikmecTBe, a TaKxe aHTMTen, 
HanpaB/ieHHbix npoTWB Genua NT-3 m ero 
nponsBOAHbix. npoAy^TbJ re Ha NT-3 no 
M3o6peTeHMio mop/t 6brrb McnonbsoBaHbi Ann 

AMamOCTHKH M J16M6HMJJ pa3JlWHHblX 

H6Bpon ornMecKnx HapyujeHMfl, BicnioHan, b 
MacTHOCTM , nepncpepwHHbie HeBponaTHM, 
6o/ie3Hb A/ibiixaHMepa n 6one3Hb napxviHCOHa. 

2. npeAnocbuiKM M3o6peTeHMJ? 

2.1. Poiib HewpoiponHWX cpaicropoB B 
HepaHOM CMcreMe 

Pa3BMTMB VI A9HT0J1 bHOCTb HSpBHOM CMCT6Mbl 
33B^CMT OT 6eJlKOB, K3BeCTHUX K3K 

HeflporponHbie cpaKTOpu. UJupOKO 

pacnpocTpaHeKHan rMoenb HeflpoHHux ktibtok 
conpoBO)KAaeT HopManbHoe pa3BMTne 
i^eHTpanbHoK m nepMcpepMMHOfl HepBHbix 
CMcreM, m, oneBMAHO, HrpaeT peiuaiomyio porib b 
pery/iHpOBaHvw KO/ivmecTBa HeflpoHOB, Koropwe 
zau\vmsjaK)T AaHHyra MMiueHHyio o6nacTb (Berg, 
D.K. 1982, Newronal Development 297 - 331; 
Cowan et. al., 1984, 225 1258-65). 
MccneAOBaHHe nepnt^epuviHbix MMiueHHbix 
TKaHeC* SKCTHpnai^nefl w TpaHcnnaHTau>iefl bo 
BpeMH wx paaBHTMfl noK33ano, mto rnoerib 
HefipoHHbix KneTOK nponocoAUT BcneACTBMe 
KOHKypemjHM cpeAM HefipoHOB 3a orpaHMMeHHbie 
KonkmecTBa cpaKTOpOB nx BbiwiBaHMn 
("He^poTponHbix cpaKTopoB"), npoAyunpyeMbix b 
o6nacTflx mx 3aiAMTbi. 3tm HaonioAeHMn 
npuBenvi k nAeHTM0nKamin cbaKTopa HepBHoro 
pocTa (NGF); KOTopbiH no«a eiye ocTaeTcn 
nyMwe Bcero oxapatcrepHSOBaHHotf 

HeflpoTponHoR MoneicynoB (Lebi-Montalcini and 
Angelatti, P.U. 1968, Physiol Rev. 48 
534-69; Thoenen, H. and Barde J.A. 1980, 
Rev. 60 1284-335). flOHMMaHMio pojiM n 
MexaHM3Ma Aei^cTBun NGF SHaMMTenbHO 
noMorno CMacmMBoe OTKpbiTHe coraToro 
MCTOMHMxa 3Toro 6enica b noAMeniocTHbix 
xene3ax caMua mulum, KOTopoe no3Bonnno 
ocymecTBMTb OMMcricy m xnoHnpoBaHne (Ullrich 
et. al.. 1983, Nature 303:821-5; Scott et. 
al., 1983, Nature 302 538-40) NGF, tbk xe 
KaK reHepuposaHne HeffTpann3yioiAMX ero 
aHTMTen. flocKOJibxy NGF Tonbxo noAAepxMBaeT 
orpaHMMeHHoe KonMHecTBO HeflpOHHbix 
nonynflu,nft, 6bino nocTynnpoaaHO 
cymecTBOBaHne Aono/iHUTe/ibHbix 
HeHpOTponHbix cpaiaopoB (Varon, S. and Adler, 
R.. 1981, Adv. Cellular Neurobiol. 2:115-63, 
Barde et. al., 1987, Prog Brain Res. 
71:185-9; Snider, VJ.D. and Johnson, E.M., 
1989, Ann. Neurol., 26:489-506). Xota Tenepb 
ncHO, mto TaKne cpaKTopw AeflCTBHTenbHO 
cymecTByiOT, mx Kpaf^He HH3Koe coAepxaHMe 
npenflTCTBOBano mx xapaKTepncTMKe Ha 
MoneKynnpHOM ypoBHe. TeM He Menee, ohmctkb 
HeoonbiuMX KonM^ecxB abvx Tawix 6enKOB, a 
hmghho M03roBoro HeftpOTponHoro cpairropa 
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(BDNF) m i^MAMapHoro HeflpOTponHoro cpaiaopa 
(CNTF), HeAaBHO nosBonMna ocymecTBMTb mx 
HacTMHHoe ceKBeHMpoBaHMe Ha HyxneMHOBbie 
KMcnoTbi (Leibrock et. al., 1989, Nature, 
341:149-52; Stock!! et al. , 1989, Nature, 
342: 21-28 and Lin et. al., Science 246 : 
1023-25). HecwoTpn Ha cneu,McJ>MHHOCTb 
KOHKpeTHbix HeflpoHHbJX nonynRu,MM\ BDNF m 
NGF (ho ho CNTF) nokaaann AOCTaTOMHyto 
CTpyinypnyK) roMonorMio, htoGu paccMaTpMBaTb 
mx KaK wneHOB oflHoro reHHoro ceMe^cTBa 
(Leibrock et. al., 1989, Nature, 341 149-52). 
2.2. flpyme HeiipoTponHbie 0aKTopbi 
3a nponiefliiiee AecnTMJieTMe 6bino 
MHOxecTBO coo6meHMft o HeflpoTponHO^ 

aKTMBHOCTM, BblflBfieHHOfl B 3KCTp3KT8X 

Oonbujoro pa3Hoo6pa3Mn TKaHefl m b 
KOHAMi^MOHMposaHHofl KynbTypajibHoK cpeAe 

MHOfMX Da3nMHHblX THflOB KneTOK. riOMTM bo Bcex 

cnvManx, OAHaKO. nporpecc b ommctkb m 
xapaKTepMCTMKe 3tmx aKTMBHOCTeft 6bin 

3aM6AneH TOM, MTO TaKMe aKTMBHOCTM 

npMcyTCTByiOT b xpa«He Manux KonMMecTBax, b 
npeAenax ot nMKorpaMMOB ao Ha HorpaMMo b Ha 
rpaMM TK3HM. Kpoiwe Toro, e to BpeMJ? iok Ann 
nepn0epMPlHbix HeRpOHOB 6binM nocTaaneHu 
aABKBaTHbie 6MoonbiTbi, Ann neftpoHOB 
L^eHTpanbHoA HepBHoA CMCTeMbi npoBeAeHMe 

Hafle>KHblX, BOCnpOM3BOAMMblX M Cnet^MCpMMHblX 

onbiTOB OKa3anocb npo6neMaTMMHbiM. TorAa KaK 
OTAenbHbie TMnw nepncpepM^Hbix HeflpoHOB 
6bUiM oSHapyxeHbi b bmab A^CKpeTHbix, nerxo 
McceKaeMux raHrnMes. HeWpoHbi LieHTpanbHofl 
HepBHoft CMCTeMbi (U.HC) HensMeHHO nannioTCfl 
bucoko reTeporeHHbiMM b mx pacnpeAeneHMM. 
TaK, Tpe6yiOTCfl cnei^Mc^MMHbie MapKepu Ann 

MABHTMCpMKaU^MM MJ1M OOOraiAOHMn HeKOTOpblX 

xnaccoB HeflpoHOB !_IHC. nporpecc b nonyneHMM 
Tamx wapKepoa. HanpMMep, aHTMTen, 
HanpaaneHHbix Ha RneTOMHyio nosepxHocTb mjim 

l^MTCCTpyKTypHbie KOMnOHeHTbl, MJIM 

cneu,McpuMHbix rMCTOKpacoK, BecbMa HeaenMK. 
Coot BeTCTBeHHO , KpaflHe TpyAHbiM oKa3anocb 
oxapaKTepM308aTb HeflpoTponHbie cpaKTopu, 
KOTopbie: (I) He T3k o6MnbHbi, KaK NGF, (II) 
TpyAHbi Ann onbiros, m (III) OTcyTCTByioT b 
APCTaTOMHOM KO/iMMecTBe Ann ooecneMeHMn 
npoM3BQACTBa aHTMTen. 

2.2.1 CpaBHeHMe M3aneMeHHoro M3 M03ra 
pocTKOBoro 0aKTopa m (JiaKTopa HepBHoro pocra 

HeflpoTponHan aKTMBHOCTb, cnocoGHan 
noAAepxcMBaTb >KM3Hecnoco6HOCTb HeRpoHOB 
AopcaribHbix KOpHeBbix raHrnMes smGpmohob 
i^wnnnT, 6wna MAeHTM(})Mt^MpoBaHa b 

"KOHAMUjMOHMpOBaHHOft CpeAe", B KOTOpOft 

BupaiAMBanM kjiotkm C-6 KpucMHovl rnMOMU. 
(Barde et. al. , 1978, Nature 274 818). 3Ta 
aKTMBHOCTb He HeMTpajiM30Bajtacb aHTMTenaMM 
k MuujMHOMy NGF, yKa3biBan Ha npMCVTCTBMe 
Apyroro HeRpoTponHoro cpaiaopa b 
KOHAMi^MOHMpOBaHHOVl cpeAe. rioAo6Hbie 
aKTMBHOCTM, He 6noKMpyeMwe NGF aHTMTenaMM, 
6binM BnocneACTBMM onMcaHbi b KynbTypax 
acTpomManbHbix K/ieTOK HopManbHoro M03ra 
B3pocnwx Kpbic (Lindsay, 1979, Nature, 282 
80-82, Lindsay et al. , 1982, Brain Res. 243 
329-343) m b oKCTpaKTax M3 M03ra 
pa3B«Ba!ome«cn m sspocno^ Kpbicw (Barde et 
al.. 1980. Proa Natl. Acad. Sci. USA 77 
1199-1203), m M3 pa3BMBaiotAerocn m 3penoro 
cnMHHoro M03ra i^binneHKa (Lindsay and Peters, 
1984, Neuroscience, 12 45-51). OAHaKO hm b 
oahom M3 cnyMaes He 6wn BbiAenen mjim 
MAetmicpMU.HpoaaH aKTMBHbm cbaKTop ((paKTopbi) 
m ocTaeTcn noA BonpocoM, oTHOcnTcn nM 
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saivieMeHHbie aKTMBHOCTH k oAHOMy m tomy «e, 
hjim k pa3HbiM (fcaicropaM. 

Hcn0Jlb30BaB M03r CBHHbW B KSHeCTBe 

ncxoAHoro MaTepwama, Barde m pp. (1982, 
EMBO 1 : 549-553) cooGmnn o cpaicrope, Tenepb 

Ha3btBaeM0M M03rOBblM (M38neHBHH0M M3 M03ra) 

HeKpOTponHbtM cpairropoM (BDNG), KOTOpblfi, 

OHeBMAHO, COflefiCTBOBan BbDKMBaHHK) HeRpOHOB 

AopcajibHbix KopHesboc rawrjineB M3 u,binnnHbnx 
3M6pnoHOB E10/E11. Bbtno oOHapyjueHO, hto 
HeRpoTponHaw aKTMBHOCTb pacnonoaceHa Ha 
bwcokoochobhom 6eni<e (n303neicrpnHecKaji 
TOHKa c pH 6onee 10,1), KOTopbifl MwrpupyeT 
npw aneicrpocpopeae b rene SDS (HaTpn« 
ACtqei^nncy/ibcpaT) b bha© oahom nonce u 
MOJieKyn^pHbiM BecoM 12,3 Kfl. OHMiAeHHbifl 
dpaxrop 6n/i oneHeH wax 1,4 • 10 6 , ho bwxoa 
Gbin oneHb hw30k, npn6nn3HTeribHO ToribKO 1 ^r 
BDNF, OHnmeHHoro H3 1.5 kt CBUHoro M03ra. 
KpoMe Toro, nocKOJibKy nocneAHefl nponeAypofi 
B 3tom npou,ecce ommctkm 6 bin reneBbifi 
aneicrpodpopea, to aKTMBHocTb BDNF He Moma 
nonHOCTbio peHaiypupoBaTb btopmhho k 
npucyTCTBHio ocTaTOMHoro SDS {Barde and 
Thoenen, 1985 b "Hormones and Cell 
regulation", vol. 9, Dumont et al., eds 
Elsevier Science Publishers, 385-390). 
OTMeMeHo, hto BbicoKOOCHOBHan npupoAa m 
MoneKyrwpHbifl pasMep BDNF oneHb noxojKn Ha 
NGF MOHOMep. OAHaxo BDNF noKa3an, mo oh 
oenaAaeT cBOflCTBaiwM, KOTopwe omimajoTCfl ot 
MSBecTHbix cboActb NGF TeM, hto (a) B 
6noonbiTe Ha raHrnunx AopcanbHoro kophh 
u,wnneHKa, aHTMTena k NGF He npoflBnnn 
AeflcTBMH Ha 6nonornHecKyio aKTMBHOCTb BDNF, 
(6) 8 tom ace onwTe, acpdpeKTU BDNF w NGF 
oica3anncb AonoriHflioinnMn, n (c) B ornvmtie or 
NGF 6bino o6Hapy)KeHO, hto BDNF He 
oxaabiBaeT annflHufl Ha BbixviBaHue 

CMMnaTMHeCKMX He^pOHOB E 12 3M6pHOHa 

i^unneHKa. B AonojiHeHne, npw npeflbwymux 
MCcneAOBaHHJW MoaroBbix SKcrpaKTOB 
HaGnioaariocb, hto HefipoTponHaji aKTHBHOCTb b 

3THX MCTOHHMKaX fle^CTByeT, OMeBUflHO, Ha 

ceHcopHbie HenpoHbi Ha 6onee no3AHMX craAMflx 

paSBMTMf), H6M CBfl3aHHbJX C NGF. C 

ncnortb30BaHueM AHccoquupoBaHHbix Ky/ibTyp 
HeflpoHOB 3M6pnoHOB u,wnnjn\ BwpaimiBaeMbix 
Ha nonwraTHOHHOM cyocTpaTe, TaxoM, xax 
nonunn3MH ktih nonnopHHTHH, 6bino 
oOHapyxeHO, hto BDNF noAAepxMBaeT 
BbDKMBaHne Gonee 30% E10 - E11 (T.e. 
AecflToro hum 11 -ro aha pa3BHTHH 3M6pwoHa) 
HeflpoHOB raHmneB AopcanbHoro xopHfl, ho, 
noxoxce. cnaoo B/iHSieT na BbDKMBaHHe Tex we 
HeflpOHOB y E6 (Barde et al., 1980, Proc. 
Natl. Acad. USA 77 1199-1203 cm. Bbiwe). rip* 
noAo6Hbix ycnoBMflx NGF noAAepJKvmaeT 
BbDKHBaHne 30 - 40% E6 DRG HeflpOHOB. 
Jlio6onbiTHo, hto no3Anee Sbino o6HapyxeHO, 
hto npw KynbTypupoBaHnn Ha cyocTpaTe, 

nOKpblTOM BHeKTieTOHHblM MaTOHHbIM 

r/IMKOnpOTeMHOM JiaMHHUHOM, K3K NGF, T3K M 

BDNF noAA©p5KViBann BbixwaaHne okotio 50% 
DRG He^pOHOB M3 i^binnfWbMX 3m6phohob 
BmpacTa E6 - E12 (Lindsay et al., 1985, 
Develop. Biol., 112 319-328). B 6onee 
noaAHeM nccneAOBaHHH 6bino o6Hapy>»ceHO, hto 
AeKcTBMe NGF w BDNF flB/weTca 
AonoriHflKjinnM, KorAa o6a npncyTCTByioT b 
HacbiiAeHHbtx KOHueHTpaumix. 

flpeAWAyu^ne wccneAOBaHMfl Levi-Montalcini 
(1966, "The Harvey lectures" 60: 217-259) 
neRpoHHOfi cneqwcpuHHOCTH NGF 

npeAnonara/iM, hto NGF He flanaeTCfl 
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BesAecyiAHM HeKpoTponHbiM cpaxTopoM Aaxe 
Ana ceHCOpHbrx HedpOHOB, nocKOJibKy NGF, K3K 
OKa3anocb, He 0Ka3btaaeT annAHMfl Ha HeWpoHbi 
onpeAeneHHbrx ceHcopHwx raHmneB ronoBbi 
UbinneHKa, oco6eHHO HOAOSHoro ranrnun 
AecflToro nepenHoro HepBa. flosAHee, 
MconeAOBaHMfl "hh bubo" (Johnson et al., 
1980, Science 210: 916-918, Pearson et al., 
1983, Development Biol., 96:32-36) noKa3ann, 
hto yAaneHne bo BpeMfl 3M6pnoreHe3a He 
OKa3ano as^ctbha Ha BbixMBaHne ne^poHoa a 
obnboiMHCTBe ronoBHbrx ceHcopHbix ranmneB 
Kpucbi. TorAa K3K noAo6Han o6pa6oTKa 
3HaHUTenbHO yMeHbuju/ia HenpoHHoe 
KonnnecTBo Ha ceHcopHbix raHrnunx, 
M3B/teneHHbix H3 He^poHHoro rpeGHfl. Eonee 
TmaTe/ibHwe nccneAOBaHUfl "mh bhtpo" (Lindsay 
and Rohrer, 1985, Develop Biol., 112:30-48, 
Davies and Lindsay, 1985, Develop Biol., 
111:62-72, Lindsay et al., 1985. J. Cell 
Sci. Suppl. 3: 115-129) hcho noKa3ann, hto 
NGF noAAepWMBaeT BbwcuBaHne obnbiuuHCTBa 

M3BJieHeHHblX H3 HeitpOHHOrO rpe6Hfl OBHCOpHbrX 

HeflpoHOB, ho He OKa3biBaeT bmahmoto scpdpeKTa 
na BbixuBaHne ronoBHbix ceHcopHbix HeApoHOB, 
BbtAeneHHbix m HetipoHHbix nnaKOA- 

riepsow AdMOHCTpai^MeR He^pOHHoCl 
cneuwcpMHHOCTM BDNF, OTnunaiomeKcfl ot NGF, 

6bUl OnblT "MH BMTpo", npM KOTODOM OHMU4eHHblft 

8DNF noA0ep)KMBan BbOKMBaHne 40 - 50% 

CeHCOpHbtX HeflpOHOB, AMCCOUMklpOBaHHblX M3 
HOA03HOTO rBHrriHR, H3BJieHeHHOrO M3 

He«poHHO» nnaKOAbi i^binn«Hbero 3M6pnoHa E6, 
E9 unn E12 (Lindsay et al., 1985, J. Cell 
Sci. Suppl., 3:115-129) NGF He oicasan 
BHAMMoro adpdpeKTa Ha stm HeftpoHbi iok caM no 
ce6e, Tan m coBMecTHO c BDNF. no3AHee, npn 
MCcneAOBaHMflx Ky/ibTyp siccnnaHTaHTOB 6bino 
noKa3aHo, hto BDNF, BepoflTHO noAAepjKM BaeT 
BbwtHBaHne m OTpacTanvie HeflpmoB ot Apyrux 
ceHcopHbix raHrnneB, M3BneHeHHboc M3 
HenpoHHoti nnaKOAbi, BKntOHan BkicoHHue, 
KoneHHaTbie m BeHTponaTepanbHbie TpoHHHHHbie 
ranrnnn (Davies et al., 1986, J. Neurosci, 
6:1897-1904), hm oamh M3 KOTopba He npoflBun 
nyBCTBHTenbHOCTM k NGF. Bo Bcex 
BbiuieynoMflHyTUX nccneAOBaHnax 
HeMTpanwayioL^He aHTMTena k NGF He 
0Ka3biBann Ae^cTBn^ Ha HaOniOAaeMyio 
aKTMBHOCTb BDNF. B AononHeHne k stum 
BOSAeflcTBMflM Ha xynbTypupyeMbie HeftpoHw M3 
nepndpepn«Hbix raHrnweB, 6bino o6Hapyx<eHo, 
hto BDNF CTHMynwpyeT BbDKMBaHne m 
neftpOHHyio AMdpcpepeHUkiat^viK) tcneTOK, 
KynbTypKpoBaHHbtx hs HeflpOHHoro rpeCHfl 
nepenenxH (Kalcheim and Gendreau, 1988, 
Development Brain. Res., 41 : 79-86). 

flo HacTonu^ero M3o6peTeHHfl, 
Hecnoco6HocTb nonynaTb AOCTaTOHHbie 
KonkinecTBa BDNF Ann MMMynvisauj'iu 
npenflTCTBOBana npon3BOACTBy aHTH-BDNF 
aHTMTen a cpaBHeHMH c aHTM-NGF aHTMTenaMU 
no vk AeflcTBMK) Ha HeBpoHHbie nonynfli^nw w ho 
nosBonwia ocyu^ecTBMTb 3KcnepMMeHTbi no 
BDNF/NGF nepeKpecTHofl HeftTpanM3aunn. flBa 
HeAaBHux MccneflOBaHHfi, npOBeAeHHbtx c BDNF 
(Kalcheim et al., 1987, EMBO, 6: 2871-2873), 
Hofer and Barde 1988 Nature 331:261-262/ 
nOKa3ann, oAHaxo, 0n3nonornHecKyio ponb, 
MrpaeMyfo BDNF b passu tmm nTMHbeft 
nepitfpepuftHOfl HepBHoA CMCTeMbi (DHC). Ecnn 
"mh obo" (b f\ft\\e) noMeu4ann MexaHHHecKMfl 
oapbep Me^Ay E3/E4 DRG (3-nB nnn 4-wR 
3M6pnoHanbHbi« A^Hb AopcajibHbix KOpHesux 
ranrnneB) n vix MuweHbio L^eHTpaxibHOM HepBHOM 



o 

to 

CM 
CM 
00 
CM 



7> 
C 

K> 

K> 
00 
K> 
K) 
<J> 

O 



cMcreMort b HepBHO^ Tpy6Ke, to Ha6nioAann 
n/ioenb MHorux DRG HefiponoB (Kalcheim and 
Douarin, 1986, Develop Biol., 116: 451-466). 
npeAnonOHOWM, mto 3Ta woenb HeflpoHOB 

MOKeT 6blTb Bbl3BaHa OTCVTCTBHeM 

npoMCXOAfli^ero ot MHC (HepBHoB tpvokm) 
He^poiponHoro dpaKTopa. B nocneAyioineM 
Ha6nHDflann, mto BDNF, npMKpenneHHbifl k 

nOKpbJTOfi JjaMUHMHOM CManaCTMKOBOtf 

MeM6paHe, mokbt npeAOTBpamaTb 3Ty moenb 
KfieTOK (Kalcheim et al., 1987, EMBO, 
6:2871-2873). 

Bbirto o6Hapy>KeHO, mto MHbeKmin BDNF B 
pasBkiBaioiMdecn HHu,a ne pen en kh CHtixaiOT 
ecTecTBeHHyio rvioenb xneTOK b hoao3hwx 
raHrnnHX, 30<£eKT, He Ha&niOAaBiiJMflCfl c NGF 
(Hofer and Barde, 1988. Nature, 
331:261-262). B AononHeHwe k 3T0My AeBcTBMio 
Ha nepwdJepviflHbie ceHcopHbie HeflpoHbi 
nponcxo>KflaHn« jok M3 neflpOHHoro rpeoHfl, tbk 
n HetfpoHHOtf nnaKOflbi, 6bino ooHapyxeHO, mto 
BDNF noAflep)KViBaeT BbOKMBaHne 

pa3BHBaiOlMMXCP HeMDOHOB UHC. flXCOHCOH it flp. 

(1986, J. Neurosci, 6 3031-3938) npeflcTasun 
AaHHue, yKa3biBaK)iMne, mto BDNF 
nooqepxuaaeT BHXMBaHMe KneTOK raHrnvin 
ceTMaTKM, KyjibTypwpoBaHHba M3 E17 
3m6pmohob Kpwc. 3to npoAonKMno 
npeAbiAyiMMe MccneAOBaHMB, noicasaBUJMe, mto 
KOHAMU^ioHupoBaHHafl cpeAa m M03roBbie 

3KCTpaKTbJ, npurOTOBJieHHbie M3 MMlijeHHbOC 

oonacTefl KneTOK raHrnun ceTMaTKM, OMeBHAHO, 
noAAepJtcviBaiOT BbUKMBaHMe dtux HeBpOHOB 
(McCaffery et at., 1982, Ex. Brain. Res. , 
48: 37-386, Sarthy et al., 1983, J. 
Neurosci., 3: 2532-2544, Turner et al., 
1983, Dev. Brain. Res). 

B AonojiHeHwe k era AeflcTBMio Ha 
BbDKHBaHne pa3BHBaiomnxcfl b KynbType 
He^poHOB, OKa3a/iocb, mto BDNF BOSAefiCTByeT 
Ha HeflpoHbi nepwdpepuflHofl m u,eHTpanbHofi 
HepBHoK cucreMbi, raTopue HaxoAflTcn b 
KynbType b 3penoM coctohhhm. Bbino noicasaHo, 
mto BDNF K3K n NGF, CTMMynnpyeT aiccoHHyio 
pereHepaqwK) b KynbType H3 DPG HeflpoHOB 
B3pocnoR xpbicbi (Lindsay., 1988, J. 
Neurosci., 8: 2394-2405), xoth 3penbie 
ceHcopHbie HeflpoHbi He nponBnnn noTpe&noc™ 
b HeftpoTponHbix 4>aKTopax Ann noAAepwaHMA 
u hh BMTpo" 6onee 3 v\m 4 HeAenb. Kdomb Toro, 
b icynbTypax ceTMaTKM B3pocnbix Kpbic 
Ha6nwAanocb, mto BDNF cnocoocTByeT Kax 

BfcJJKVtBaHUfO, TaK M yA/lMHeHHIO 3KCOH0B H3 

KneTOK raHrnHfl ceTMaTKM (Thanos et al., 
1989, Eur. J. Neurosci., 1: 19-26). 
CpaBHeHMe oMonorMMecKoro AeRcTBMfl NGF m 
BDNF npeACTaaneHO b Ta6n. I. 

2.2.2. HefipoHHbie MMUjeHU M03roBoro 
HeiipoTponHoro 0aiaopa 

CeHcopHbie HeflpoHbi nepwdpepn^Hbix 
HepBHbix raHmnea npoucxoAflT, Kax 6uno 
ooHapyxreHO, M3 abvx neTKO oTnuMawiAMXCfl, 
BpeMeHHboc 3M6pMonorMHecKMX CTpyjcryp, a 

MMeHHO, M3 HeklDOHHOrO rpeOHfl M HefipOHHblX 

nnaKOA HeflpoHHbifl rpeoeHb AaeT HaMano kbk 
HeiipoHaM, Tax m caTennMTHbtM K/iernaM 
aaTOHOMHbix raHrnneB n ceHcopHbix raHrnMeB 
nosBOHOMHoro HepBa, T.e. DRG. BKnaA 
HeKpOHHoro rpeoHfl m HeHpoHHbix nnaKOA b 
cfcopMwpoBaHne ceHcopHbix ramnnee MepenHoro 
HepBa 6bino M3VMeHO c ncnonbSOBaHMeM 
XMMepHOkl (nepenenKa / i^wnneHOK) 
TpaHcnnaHTaLtMOHHoft cMCTewibi, npHAyiwaHHofl 
Le Douarin (1973, Develop Biol., 20: 
217-222, Noden, 1978, Develop Biol. , 67: 



313-329, Narayanan and Narayanan, 1980, 
Anat. Rec, 196: 71-82, Ayer-Le Lievu and Le 
Douarin. 1982, Develop Biol.. 94: 291-310, 
D'Anrrico-Martel and Noden, 1983, Am. J. Anat, 
166: 445-468). KaK oTMeMeHo y Lindsay m AP- 
(1985. J. Cell Sci. Suppl.. 3: 115-129), 
Tenepb nonaraioT, no KpaflHefl wiepe, Ann nTMi^. 
mto HevipoHbi AMCTanbHbix raHrnMeB Vll-ro, 
IX-ro m X-ro MepenHboc HepsoB (KoneHnaTbiC*. 

BUCOMHbl^ M HOA03HbtH raHrnMM. 

COOTBeTCTBeHHO) M HevlpOHbl 

BecTM6ynoaicycTMMecKoro KOMnneKca Vlll-ro 
MepenHoro HepBa MMewT MCxniOMMTenbHO 
nnaKOAHOe npOMCXO)KAeHMe. TdovIhumhw^ 
raHrnMfl V-ro MepenHoro Hepsa coAepKMT 
HeftpOHbi K3K rpeoeujKOBoro, Tax m nnaxoAHoro 
npoMcxoJKAeHMR (c He^poHaMw nnaKOAHoro 
nponcxoKASHMfl, npeo6naAatoLUMMM Ha 
BeHTponaTepanbHOM nonioce 
MaKCMnno-MaHAMoynnpHofl Aonw). TorAa ksk 
6bino o6Hapy)KeHO, mto caTennMTHwe uneTKM 
Bcex nepenHbix raHrnnea - nonHOCTbio 
rpe6HeBoro nponcxawAeHHfl. 

Ms 3tccnepMMeHTOB "mh bmtdo" c 
Mcnanb3oeaHneM KaK 3KcnnaHTMpoBaHHbix, Tax m 
AMccouMMpOBaHHbix, o6orau4eHHbix He^poHaMM 
KynbTyp ceHcopHbtx HeApoHOB nosBOHOMHoro m 
MepenHbix HepBOB, 6bino HaMAeHO, mto 
ceHcopHbie HeRpoHbi nponcxoAflu^ne M3 
HeMpoHHoro rpefiHfl peampyioT Ha NGF, 
nanpoTMB, HevipoHbi, npoMCxoAfliu,Me M3 
HeflpoHHwx nnaKOA (BwnoMan HeflpOHw 
BeHTDonaTepanbHofl mbctm Tpofl h mmhopo 
raHmnfl m boo HeMpoHKyto nonynauwo 
eecTM6ynnpHoro, KoneHMaToro, BMCOMHoro m 
HOA03Horo raHrnMeB), b ochobhom, He oTBeMawT 

Ha NGF BO BD6MW SMCpMOHanbHOTO paSBMTMfl. B 
KOHTDaCTe K OTnMMMflM MX nOTDe6HOCTeM M 

peaio^MM Ha NGF, 6bino oGHapyxeHo, mto (cm. 
Ta6n. I) KaK ceHcopHbie HeflpoHw nnaKOAHoro, 
TaK m ceHcopHbie He8poHbi rpe6HeBoro 
npoMCXO>KAeHMfl OTBenaiOT Ha aKTMBHOCTb BDNF 

B OTHOUJ6HMM BbOKMBaBMOCTM M DaSBMTMfl 

HeflpMTOB (Lindsay et al., 1985, J. Cell Sci. 
Suppl. , 3: 115-129, Lindsay et al., 1985, 
Develop Biol.. 112: 319-328, Kalcheim and 
Gendrean, 1988, Develop Brain. Res., 41: 
79-86). 

Tebar m Barde. (1988, J. Neurosci, 8: 
3337-3342) MccneAosanM napaMeTpbi 
CBJUUBaHMH paAMOBKTMBHO noMeMeHHoro BDNF 
k HeKpOHaM raHrnnfl AOpeanbHoro Kopna 
3M6pwoHa ubinneHKa: mx pe3ynbTaTbi 
comacytoTCfl c cyujecTBOBaHneM abvx KnaccoB 
BDNF pei^enTopoB, OAHoro - c bwcokovI 
adpdpMHHocTbto k BDNF, m Apyroro - c hmskoh" 
acj)0MHHocTbio. Ha CMMnaTimecKvix HGMpoHax He 
HaBniOAanocb pei^enTopos c bwcokoB 

a($)0MHHOCTbK3. 

Barde et al. , 1987, Prog. Brain. Res., 
71: 185-189) cflenan AanbHeflujHfl o53op 
MssecTHbix HeflpOHHbix Mnujeneft BDNF. flo 
HacTOflU4ero M3o6peTeHMfl, MAeHTnd^MKauM» 
KneTOK, CMHTe3npy»oiAMX BDNF, 6bina 
HeB03MOXHa M3-3a OTCVTCTBMA npo6 
HyKnenHOBbJx KMcnoT nnn aHTHTen, 
cneMMdpuMHbix k BDNF. flonbiTKM npMroTOBMTb 
nonuiKnoHanbHbie nnn MOHOKnoHanbHbie 
aHTMTena k BDNF SbinM oesycneujHbiMM. 3Ta 
HeyAana b nonyneHMM aHTMTen 
BocnpensTCTBOBana MoneicynnpHOMy 
KnoHMpoBaHMK) BDNF. onpeAeneHMHa 
4>M3MonorMHecKoro 3$xpeKra nMUjeHMn 
pa3BHBafOLi^MXcq HevlpoHOB BDNF m mh bmbo", 
KonviMecTBeHHOMy onpeAeneHHio BDNF b tkshhx 



o 

<D 
CM 
CM 
00 
CM 



ro 

K> 
00 

ro 
ro 
o> 

O 



c ncnonb308aHneM MMMyHO/iornMecKnx 
nccneAOBaHuft, n JiOKanM3au,MM BDNF c 
wcno^baoBaHweM MMMyHHoR i^htoxmmmm. 

2 2 3. KnoHHpoBaHMe reHa, KOAHpytou^ero 
MO3rOB0M HeiipoTponHbiM (JiaKTop 

KnoHnpoBaHne rena BDNF 6bino BnepBbie 
ocymecTaneHO, Kan onvicaHO b naTeHTHofl 
3anBKe CLUA ceputiHbin HOMep 07/400591, 
noAaHHofl 30.08.89, KOTOpan noriHocTbio 
BKTH0M8H3 b HacToniuee onMcaHMe nyTBM 
ccbuiKM. BKpanje, M3 cbuhoto Moara 6bi/iM 
OMMi^eHW KpoaieMHbie KonnMecTBa Gervta BDNF, 
KOTOpbie nosBOJiMJin onpeAennTb <|)parMeHTbi 
aMMHOKucnoTHbix nocneAOBaTenbHocreii, 

KOTOpbie, B CBOK) OMepGAb, MOfJIW 6bJTb 
MCnO^bSOBaHbl PJU\ KOHCTpyMDOBaHMn 

cooTBeTCTByioiAMx onuroHyKneoTHAOB. 3tm 
CMHTeTHMecKwe ojwoHyKneoTHAbt 3aTeM 
McnonbsoBaJiM b xaMecTBO npaftMepos b u,enHO& 
peaKUMM nonnM8pM3ai4MM (PCR) c 
KflHK-MaTpkmefc, nonyMeHHOfi va KneTOK, 
npoAyunpywinnx BDNF. PCR-npQAyKTW 6wim 
McnojibsoBaHbi b KanecTBe 30HAOB Ann 
o6ecneMeHkm KXioHupoBaHHH nonHOi* kAHK 
vOmvt reHOMHboc reHOB BDNF paannHHbK bmaob 

XCMBOTHUX, BKTIIOMafl H8A0BeK8, CBMHbK), KpblCy M 

MbiUJb, n onpeAennnn nocneAOBaTenbHOCTH 
3TMX reHOB. SKcnpeccMn peKOM6nHaHTHboc 
BDNF 6bina ocymecTBneHa b COS wieTicax. 
3. KpaTKoe ccqepxaHne H3o6peTeHHfl 
HacTonujee M3o6peTeHne KacaeTcn 
HeflpoTponuHa-3 (NT-3), HeAaBHO OTKpbJToro 
MAeHa reHHoro ceNieflCTBa BDNF. Oho 

OCHOBaHO, OTMaCTM, Ha MAeHTM4>MKaU,MM 

oo/iacrefl c roMonorvtefl HyunenHOBOKUcnoTHbix 
nocneAOBaTenbHocTefl BDNF m NGF (3anBica 
CUJA 07/400591, cm. BHiue). ComacHO 
HacTOflmeMy H3o6peTeHMto, stm roMonornHHwe 
oG/iacTM Moryr 6uTb ncnonb30BaHu Ann 
KAeHTVi^Kai^nM HOBbix HTieHOB reHHoro 
cewie&CTBa BDNF/NGF, TaKyjo MeTOAMKy 
ncnojib308ann Ann MAeHnKprnjupoBaHiin NT-3. 
HacToniuee M3o6peTeHMe o6ecneHHBaeT reHbi m 
reHHbie npOAyKTbi OTHOcniAMXcn k BDNF/NGF 
HefiporponHbix <paKTopo8, 

HASHTHCpKI4HpOBaHHblX T8KMM MGTOAOM. 

HacTonmee M3o6peTeHvie KacaeTcn, 
OTMacTM, Moneicyn peKOM6MHaHTHOfi flHK, 

KOAMpyiOimiX NT-3. B HaCTHOCTH, BapMaHT 

BbinojiHeHun M3o6peTeHM» npeAycMaTpMBaeT, 
mto flHK, KOAMpywiAafl NT-3, M3BneKaeTcn H3 
HenoBeMecKoi* flHK, mjih flHK modckoH cbkhkm, 
MnM flHK Kpbicbi. HacTontnee M306peTeHne 
TaioKe ooecneHMBaeT eeKTOpw 3Kcnpeccnn 
pet(OM6nHaHTHO« flHK, BKntoMaioinne no 
MeHbweB Mepe MacTb HyK/ieMHoaux 
nocneAOBaTenbHOCTefl, b ochobhom, t3khx, KaK 
onucano na Our. 2 (NT-3 MopcKoS* cbmhkm), 
Our. 7 (NT-3 Kpbicbi), nnn Our. 11 (NT-3 
HenoBeica). HacTOfliuee M3o6peTeHne TawKe 
ooecneMMBaeT BeicroptJ 3Kcnpeccnn 
peKOM6MHaHTH0« flHK, KOTopue MOfyT 6bfrb 
wcnoTib308aHbi Ann npon3BOACTBa 
peKOM6MHaHTHoro NT-3 npoTeMHa OTHoenmnxen 
k HeMy nenTMAoa. 

B ajibTepnaTMBHOM BbinonHBHMH HacTonmee 
H3o6peTeHne ooecneMviBaeT NT-3 npoTenHbi h 
cooTBeTCTByjciAyie nenTHAW, a TajoKe cnoco6bJ 
nonyneHMfl n npuroTOBneHMfl TaKnx nenTMAPB h 
npOTeMHOB. HacTonmee n3o6peieHMe Taxxe 
OTHOcmcfl k aHTMTenaM, HanpaBneHHWM npoTMB 
NT-3 npoTeuHoe m nenTMAOB. 

ComacHO M3o6peTeHHK>, NT-3 MoryT 6biTb 
ncnonb30BaHb> Ann AnarHOCTHKM ki/nnvi neMeHun 
HeBpononmecKMx HapyweHMfl, BKntoMan, ho He 



orpaHMMMBancb stum, nepn4)epnHHbie 
HeRponaTMM, Taiwe iok Ana6e™^ecKue 
HeUponaTMn. TOKcuMecKHe w nmneBbie 
HefiponaTnn, HacneACTseHHbie HeftponaTnn m 
HePiponaTnn, CBfuaHHbie co CIlUfloM, a Tat<xe 
5 AereHepaTMBHbix 3a6oneeaHnfi, tskhx kbk 
6one3Hb Anbi^xaKiviepa. Bbuio noKa3aHO, mto 
NT-3 noAABpwwBaeT BbDKMBaHne 

AonaMHHdpntMecKvix HevipoHOB; 

COOTB8TCTB6HHO, B np6AnOMTMTenbHOM 

1Q BbinOXlHeHMM M306peTeHMfl, NT-3 MOJKeT 6blTb 

Mcnojib30BaH Ann neMeHwa 6one3HM 
napKMHCOHa. nocKonbKy ycTaHoaneHO. mto NT-3 
npopanfieT cneiap aKTHBHOCTW, OTnuMaioLAM^cfl 
ot cnei^nc^MMHOCTH BDNF mtim NGF, NT-3 
ooecneHMBaeT HOBbie u MeHHbie bo3mo>khoctm 
15 Ann cTWMyjwpoBaHMH pocTa m "peMOHTa" 
i^eHTpanbHoii HepBHoft cvicreMbi. 
4. OnvicaHMe 0nryp 

Our. 1. CpaBHeHiie nocneAOBaTenbHOCTea 
BDNF m NGF pasnnMHbix bmaob >KMBOTHb0(. 
AHanw3 nocneAOBaTeribHOCTM reHa, 
20 KOAMpyioiAero BDNF m AQAyKM^n 

aMMHOKMCnOTHOM nOCTIGflOBaTSnbHOCTH 
BbJHBknM, MTO 3TOT 6e/10K MMeGT MHOJKeCTBO 

CTpyicrypHbJX noAo6nft c NGF. nepBMMHan 
nocjieAOBaTenbHOCTb 3pejioro BDNF, Tax *e KaK 
o6man CTpyicrypa h BeponTHbifi xapaicrep 

25 npouecca ot npeAwecTBywmero oenio, 
npeAnonaraeT co SHaMMTenbHoW yBepeHHOCTbio, 
mto reHbi NGF m BDNF MoryT 6biTb no/ryMeHbi M3 
o6mero npeAiuecTBeHHMKa-reHa. BHyTpn 
o6nacTM 3penboc nonnnenTMAOB, ecnn b 

30 nocneAOsaTenbHOCTb NGF Ann 

OnTMMM3MpOBaHMn COBMeCTMMOCTM BBeAeHO 

TonbKO Tpn paspbiBa, to scero 51 

aMMHOKMCrtOTHbDC T0)KAeCTB8HH0CTeft nBiintoTcn 

o6tnnMn Ann paHee H3BecTHbix NGF wnorux 
bmaob, m Ann cBUHoro m MenoBenecKoro BDNF. 

35 3TH TOKABCTBeHHOCTM BWlKWaJOT BCQ UJ6CTb 

i^HCTenHOBbix ocTaTKoa, npeAnonaran, mto NGF 
h BDNF HMefOT oneHb noxo>Kyio BTopHHHyio 
cTpyiaypy. KpoMe Toro, MeTbipe cerMeHTa H3 
LuecTH nnn 6onee awinHOKvianoT TaioKe BMAHbi Ha 
3T0^ 0MT., y KOTOpbJX NGF Bcex npMBeAeHHbix 
40 Bbiwe b cnncKe BMAOB M M3 CBMHOITD BDNF 
nannioTcn TaioKe MAeHnmHbiMM, unn 
omviMatoTcn He oonee neM Ha npHMepHo OAHy 

KOHCepBaTHBHytO aMMHOKMCnOTHyiO 33MeHy. 

TaKMM o6pa30M, pa3ywiHO 3aKTiK)MMTb, mto NGF m 
BDNF nannwTcn TecHO cBn3aHHbiMM MneHaMM 

45 reHHoro ceMewcrBa. 

<X>\M. 2. TeHOMHan nocneAOBaTenbHOCTb n 
BbiaeAeHHan aMHHOKHC/ioTHan 
nocneAOBaTenbHOCTb NT-3 modckoA cbuhkm. 
AMMHOKMcnoTHan nocneAOBaTenbHOCTb 

so HannHaeTcn c nepBoro ATr-KOAOHa, 
naxoAninerocn nccne 3 paMOMHbix 
CTon-KOAOHOB. noAHepKHyTbie 
nocneAOBaTejibHOCTM yKa3biaaK)T 
pacnonow:eHMe npawMepoB, Mcnonb3yeMbix Ha 
nepBOM Kpyre PCR. EAHHCTBeHHan 

55 KOHceHcycnan nocneAOBaTenbHOCTb 

N-rnMK03MnnpoBaHnn noA^epKHyTa ABajKAw, a 
CTpenKM noKa3UBajoT npeAnono>KMTenbHbift 
crapT nonynaeMOM 3 period NT-3. 

OMr. 3. CpaBHeHHe aMMHOKMcnoTHbix 
nocneAoaaTenbHocTea Me)KAy NT-3 3penofl 

60 MbiujM, NGF (Scott et al.. 1983, Nature 302: 
538-540) m BDNF (Leibrock et al., 1989, 
Nature, 341: 149-152). noicasaHHan SAecb 
nocneAOBaTenbHOCTb BDNF spenofl mulum 
nBnneTcn Ha 100% mabhtmhhoB 
nocneAPBaTenbHCCTM cbmhoto BDNF. >KnpHbiM 

LilpMCfJTOM M TeHnMH yKa33Hb) aMUHOKUCDOTbJ, 
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o6Hapy«eHHbie b nfleHTMMHbix nonoweHMflx y 
Bcex Tpex 6ejiKoa, a cTperiKM noKa3bjaa>OT Ha 
ece npoTenHOBue octstkh, 3Be3flpMicaMH 
noMeMeHW paapbiBW, BBeAeHHwe Ann 
onTHMH3anMM CTpyKTypw. V1 - V4 noKa3biBaeT 4 
M3MeHfleMue o6nacTn (AOMena), cocTOflU|ne mo 
6onee Tpex CMexubix aMUMOKMcnoT. 

4>nr. 4. TKaHeBoe pacnpeAe/ieHne NT-3 
mPHK y Mbiiiiw. flBa^aTb MUKporpaMMOB oo^ei* 
PHK HaHOCMiiM Ha Ka^ayto AOpOKxy m 
rvi6pviAH3MpoBanM MeMenofi ^P npooofl 
AByxHMTeBO^ flHK. (A) Bo Bcex TKaHnx BMflHa 
eAUHCTBeHHaa nonoca, cooTBeTCTByroman 
npMMepHO 1.4 k6 (Tbicnn ocHOBaHMfl), 
cnaoefluiwH cm man HaojuoAartcfl b jierxMx m 
CMJibHefituwi* b cepAUe. CKeneTHyto Mbiwijy 
6pariM M3 oeApa. (B) B tojiobhom M0317 
CMfibHeflujwfl cm in an 6un nonyneH H3 aMMOHOBa 

pora M M03K8HK3. 

<Dwr. 5. BboKnaaHne cencopHbix HeflpoHOB, 
BbiaeneHHbfx M3 hoaoshux raHrrmeB, 
nonyneHHbix ot ubinneHKa Ha 8-fl ABHb 

3M6pV10Ha/lbHOrO pa3BMTM«. 5 THC. KTI6T0K 6bUlM 

noMemeHbi a naujKy Ha 

nonnopHMTMH-JiaMViHUHOBbiH cyocTpaT, a 

BbUKMBUJMe He^pOHbl nOflCHWTblBaflM Mepe3 24 

naca. Hcnonb3yeMafl BDNF BTpoe oonbuje 
MUHUMaribHoR KOHqeHTpauuM, Tpe6yeM0M aha 
nonyveHUfl MaKCMMa/ibHoro BbUKMBaHMB. He 6bin 
o6HapyxeH hu oamh BbixMBwutf 6e3 
AOoaB/ieHMfl HeRpoH, mjim c 
KOHAMUMOHMpOBaHHOK cpeAofi, ncnojib3yeMofl 
npa pasBeAeHMM 1 50 c 

HeTpaHcxi)euMpoBaHHbJMvi COS KnencaMM, nnn 

KnSTKaMM, TpaHCXpei^MpOBaHHblMM KOHTpOfibHOfl 

flHK. 

<t>w. 6. (A) PCR-npOAyKT, nanyHeHHbifl c 
McnojibsoBaHMBM AereHepaTMBHbix 1B n 2C 
npaflMepoB (o6o3HaMeHHbix R1B(2C) 
o6Hapy>KMBaeT HOBbifl ren, NT-3, ran xe icaK h 
NGF m BDNF reHbi B reHOMHOfl flHK Kpucu. (B) 
KapTa pacTpMKUMM KpwcviHoro NT-3 renoMHoro 
KnoHa. flBa HeaaencuMbix KnoHa 
6aKTepMO0aroB, cneuvicpMMecKM 
rH6pnAM3npyjomnxc« k R1B/2C sonny, 6binM 

BblAe/ieHbl H3 reHOMHOfl 6n6nMOTeKM KpblCbl. 

CxGMaTHMSCKn npeflCTaaneHa KapTa pecrpuicuuH 
OAHoro M3 othx K/iOHOB, coAepwamero BCTaBKy 
pa3MepoM 19,5 k6. yTonmeHHafl mm* 
yiosbJBaeT OTKpuTyio paMKy cMMTbiBaHwa (ORF) 
NT-3 (cm. <t>w\ 7A). y«a3aHo nonoKeHue npoobi 
R1B/2C. 

Our. 7. nocneAOBaTenbHOCTb xpucMHoro 
NT-3 w ero roMonornfl k KpwcMHOMy NGF m 
Kpwc^HOMy BDNF. (A) HyuneoTMAHan m 
aMMHOKHonoTHafl nocneAPBaTeribHOCTb NT-3. 
ORF, oxBaTbfBaiou^an nocneAOBare/ibHOCTb 
flHK, KOAnpyeMyjo NT-3 reHOM, c 
aMMHOKMcnoTHofi TpaHcnfmneft, yKasaHHOfi 
Bbiiue nocneAOBaTe/ibHOCTH flHK, SBeaflOMKaMu 
oTMeneHbi naMano n Koneu OTKpbiToR paMKM 

CMMTblBaHUfl. AMMHOKMCTIOTbl DpOHyMepOBaHbl C 

nosni^nefl +1, oTHOc*metfc* k nepsoiwiy ocTaTKy 
3penoro NT-3 (119 aMMHOKucnoT). CaflT 
pacineruieHHn, Mcnonb30BaHHbii% ajih 
ocBo6o)KAeHM« spenoro NT-3, B35?t b paMKy, tbk 
)Ke K3K KOHcepBupoBaHHbifl ca^T 
rjiMK03rtnnpoBaHnn Bbiiue stoto catfTa 
pacmerineHHH; APyro^ noTeHi^najibHbi^ ca^T 
pacmenneHna, noAoGHbiM o6pa30M 
pacnono>KeHHbi« y npeAnaraeivioro 
npoMexyTOMHoro ca«Ta npeccwHra a NGF 
(Darling et al. , 1987. , Cold Spring Harb 
Symp. Anant Biol. 1: 427-34), ho KOTopufl He 
KOHcepBupoBaH b BDNF, b3«t b paMKy n 
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nOM6M8H '7 CLEAVE". UJecTb miCTeviHOB B 
3peiiOM NT-3 noAnepKHyTbi. MeTMOHMHOBbifl 
koaoh HHHUi4aunn KopoTKOM npeAOiecTByioiAeft 
dpopMbi NT-3 (b no3nmin • 139), KOTOpbiPi 
OTMeMaeT CTapTOBbiiS cafiT "B" iok o6cy>KAaeTC9 
b TeKCTe, Taione noAMepKHyT. Ha otoA dpwr. 
yi<a3aHa rpaHni4a caflT-aia^enTop npeA/iaraeMoft 
BCTaBKH/ hhtpoh, pacno/ioxeHHbiM BBepX OT 
CTapTOBoro ca^Ta "B". (B) CpaBHMTeribHbifl 
ananns nocneAOBaTe/ibHOCTeW KpucHHoro NT-3 

C KpblCHHblM NGF M KpbJCKHblMH BDNF. 

KoMnbtoTepHaw nporpaMMa cexBeHMpyioii^ero 
aHannsa MaKBeicropa (xynneHHan y 
MHTepHeujHa^ BnoTexHonoAKne3 Hhk.) 6bina 
McnojibsoBaHa Ann npoaeAeHun MaTpuMHoro 
cpaBHMTe/ibHoro aHann3a ORF xpbiCMHoro NT-3 
c ORF reHOB NGF 11 BDNF (c ucnonbsoBaHueM 
pasMepa OKHa 20 m MHHMMaribHOf* 
COBMeCTHMOCTbK) 20%). 3HaMHTextbHbie 
COBMeCTMMOCTM BHAHbl no AHarOHa/lM 3T0M 

MaTpML4b« n npeACTaaneH BHuay cxeMaTHMeocn 
npoAyKT- NT-3 npoTenH; ABe roMonorviMHbie 
o6nacTM Bsepx no 3penoMy NT-3, KOTopbie 

BMAHbl B CpaBH6HHM C NGF M BDNF 0603HaM6Hbl 

I m II. KaK noKa3aHO Ha sto« dpurype, oojiacrb 
I npocTupaeTCR BBepx ot CTapTOBoro ca^Ta 
"B", McnQnb3yeMora Ann reHepnpoBaHn« 
kopotko« npeAiuecTByioinefl dpopiwu NT-3, 
noATBepJKAan TOHKy 3peHktfl, mto cymecTByeT 
oonee AnnHHbifl npeAiuecTBeHHMK. (C) 
CpaBHeHne nocneAOBaTe/ibHOCTeR NT-3, NGF m 
BDNF b roMonornMHbix o6nacT«x I n II. 
nocneAOBaTe/ibHOCTM b stmx oGnacTflx 
BbipaBHeHbi Ann MaKcuMvuaunu roMonorvtn, c 
paspbiBaMM, BCTaBneHHbiMM Ann Tararo 
BbipaBHMBaHUfl, KOTopbie o6o3HaneHbi 
CosnaAeHMR BDNF mtim NGF c 
nocneAPBaTejibHOCTbio NT-3 yi<a3aHbi 
3Be3AOMKaMn, TorAa kbk coBnaAeHMJi NGF c 
BDNF noMeneHU TOMnaMM b 
nocneAOBaTenbHOCTM NGF. BBepxy 
nocneAOBaTenbHocTM yica3bi&aeT ocTaTxn, 

KOTOpbie nO/lHOCTblO KOHCepBMpOBaHbJ M6)KAy 

KpucMHbiMH NT-3, NGF m BDNF 
nocneAOBaTejibHocTflMM Bcex nccneAOBaHHbix 
bmaob jKvtBOTHbix. noKa3aHbi cneAywiAne ca^Tu, 
onpeAe/ieHHbie ahh NGF, panee 
npeACKa3aHHbie BDNF h npeAno>xeHHbie 3flecb 
Ann NT-3: crapTOBbiW caflT "B" MeTMOHMHOsoro 
koaoh a MHnukiauuM, caftT pactuenneHVin 
CMma/ibHoft nocneAOBaTenbHocTM (Edwards et 
al. , 1988. Mol. Cell. Biol., 8: 2456-64); 
npeAnoKeHHbifl npoMeKyroHHbifl ca^T 
pacmenneHMfl NGF, KOTopwK OTcyTCTByeT y 
BDNF, ho MMeeTCJi y NT-3; caflT-aiqenTop 
rnMK03MJivipoBaHnn; caWT npOTeojiHTUMecKoro 
pacunenneHMfl, KOTOpbiH ocBo6o>KAaeT spe/ibie 
dpaKTopbi. (D) CpaBHeHwe 

nocneAOBaTejibHOCTeW 3penwx cpopM NT-3, 
NGF w BDNF. KoHcepBupoBaHHwe i^MCTenHbi 
noMeneHbj xcupHbiMM KBaApaTbiKaMM. 

"3Be3AOMKa", "TOMKa" M - K3K B (C). 

YKa3aH Taiwe C-TepMMHanbHbifi caiiT 
pacmenneHMji, npucyTCTBywmnfl TonbKO b 
nocneAOBaTenbHocTM NGF. 

<Dnr. 8. CpaBHeHMe aKTHBHOCTeK NGF, BDNF 
ki NT-3 no pesy/ibTaTaM viccneAOBaHkiH Ha 
sxcnTiaHTupoBaHHbix 3M6pMOHaribHbix (8 AeHb) 
raHmnqx uunneHKa. 0>OTOMMKporpacpnn 
ranrrMeB AopcanbHoro kophs (DRG) (nanenn 
A-D), HOA03Hbix raHrnvieB (naHenn E-H), m 
raHmneB cMMnaTHHecKod i^enn (SG) (naHenw 
1-L) KyribTMBupoBa/in 24 naca (DRG m NG) hum 
48 nacoB. (SG) KaK b oTcyTCTBMe nioccro 
HeflTponHoro cpaiaopa (KoHTpo/ib: A, E, 1) TaK 
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m b npticyTCTBKH cynepHaiaHTOB COS - KneTOK, 
COAepxamux NGF (B, F, Y), win BDNF (C, G, 
K), win NT-3 (D, H. L). (Iomtm hot OTpacTaHMfl 
HeftpMTOB b KOHTponbHbtx icynbTypax (500 >ji 
COS-KneTOMHoro cynspHaTaHTa ot 
mock-TpaHc4)eL\npoBaHHbJX icneTOK). NGF 
(10 ^n COS - KneTcwHoro cynepHaTaHTa) 
BbJ3Ban o6nnbHoe oTpaciaHne HMTefi ot ORG m 
SG, ho He ot NG. yeewmeHkie KonvwecTBa NGF 
COS-nneTOMHoro cynepHaTaHTa ot 20 pp 
500 yj\ He OKa3ano AeficrBMn Ha NG. BDNF 
(10 ^n COS-KneTWHoro cynepHaTaHTa) 
Bbosano OTpacraHHn »mei\ ot DRG h NG, ho He 
ot SG, oonee BbicoKoe KonnnecTBO (ot 20 AO 
500 (an) He OKa3ano bjimjihwi Ha SG. NT-3 
(20 yjy COS-KneTOHHoro cynepHaTaHTa Ha DRS 
h NG, h 200 >ji Ha SC) Bboaano OTpacraHMe 
Hurefi y Bcex Tpex TwnoB raHmneB r xoth 
MHMUMaMMfl pocTa 6una oonee MeAneHHoR n 
MeHee o6nnbHofl, neM ot SG. raHrnwn 
KynbTMBMpoBann b BHAe sxcrwaHTaHTOB b 
KonnareHOBOM rene (Lindsay R.M. w Rohrer H., 
1985, Dev. Biol. 112: 30-48) b cpe^e F14, c 
AooaBneHkieM 5% nowaAHHOH cubodotkm, iok 
6bino onvicaHO paHee (Lindsay m AP- 1985, Dev. 
Biol. 112: 319-28). MeHa p,enemn = 200 pn. 
<Dnr. 9. NT-3 cnocoocTByeT BbwcviBaHWo n 

OTpaCTaHHK) HefipMTOB B BbtCOK006orai46HHbJX 

icynbTypax DRG HefipoHOB. OoTow^KporpacpHki 
ooorameHHUx HeflpoHaMM (oonee 95% 
He^poHOB) KynbTyp AuccoqnnpoBaHHbix DRG 
3M6pnoHa (8 AHeR) u>inneHKa, o6pa6oTaHHbix b 
TeneHHe 48 nacoB v\nv\ (A) cynepHaTaHTOM 
(500 |xn) us nxrck-TpaHdpeMMpoBaHHbix 
COS-tcneTOK, hum (B, C) cynepHaTaHTOM 
(50 ^n) K3 NT-3 TpaHctpeujipoBaHHbix KneTOK. A 
m B - MMKporpad5MH b TeiwiHOM none; b A 
(KOHTpon bHafl xynbTypa) bwkhjio iweHee 5% 
HevipoHOB Ha vaiUKe; b B mmcjio HeHpoHOB, 
nepenecujHX otot npotjecc, cocTaBuno 
npniwepHO 60% ot noMemeHHbix Ha Mamicy 
He^poHOB. M3 KpuBofi peaKiiMii Ha AOSMpoBKy 
o6napy)KeHO, mto MaKCMManbHbifl ddxpeia NT-3 
OKa3biBaeT Ha L^birm«Hbn E8 DRG-He^poHbi. (C) 
OaaoKOHTpacTHan MHKponpadpHH toh xe 
KynbTypu, hto m b B, ho npw oonbiueM 
yBennneHHH. 06pa™Te BHHMaHwe Ha oonbwoe 
xonMMecTBO flpKMX HeRpoHHbix KneTOMHbix Ten M 
dpaxTHHecKoe OTcyTCTBue Kaxux-nHDo 
He-HedpOHHbix wieTOK. KynbTypu 6unn 
cosAaHbi, KaK onwcaHO paHee (Lindsay et al., 
1985, Dev. Biol. 112: 319-28). LJeHa AeneHH« 
= 150 ^n. (C) 

Our. 10. CpaBHeHne, nyTeM 
Ha3epH-6noTTKHra, 3Kcnpeccnn NT-3, NGF h 
BDNF b TKaHflx rpbi3yHOB. 1/13 y«a3aHHbtx TKaHefl 
Kpbic (nesue naHenw) una Muiuefl (npaBbie 
naHenn) 6una npMroToaneHa PHK (Auffray, C. m 
Rougeon F., 1980, Eur. J. Biochem. , 107: 
303-14). flecHTb MMKporpaMM PHK M3 yKa3aHHbix 

HCTOHHHKOB 33T6M CppaKUMOHKpOBa/llI Ha 

1%-Hboc cpopManbflernfl-arapo3HbJX renax u 
nepeHocvinM Ha HeflnoHOByw MeM6paHy a 10X 
SSC; TpoflHue naaepH-onoTU r>i6pviAH3vipoBajin 
(Mahmoud, M. w Lin V. K. , 1989, 
Biotech niques 7: 331-3) npn 68°C 
c ^P-MeMeHoro (Feinbem, A. P. n 
Vogelstein, 1984. Anal. Biochem, 137: 266-7) 
KpbicwiHOro NT-3, KpbiCHHoro BDNF h KpwcuHoro 
NGF dppanvieHToa AHK, a aareM npoMbiBann npw 
68°C B 2X SSC, 0,1% SDS. <DparwieHTbi flHK 
Anfl NT-3, BDNF m NGF wsaneicnH M3 
3KcnpeccnoHHbix KOHCTpyxunfl, coAep)KaiMHx otm 
reHbi b pCDM18, xhol HHcepTbi pasMepOM 
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npMMepHO 775 6p b 3tmx KOHCTpyKqHHx 6unn 
OHHU4eHw na rene nepeA paAMOMeneHHeM. 
BicntOHeHa KapTHHKa renn, OKpauieHHoro 

GTMA-GpOMUflOM, n03BOnfl(OLliafl cpaBHHTb 

o6nee raniiMecTBO PHK Ha o6pa3et^. 

Our. 1 1 . CpaBHHTenbHbie 

nocneAOBaTenbHocTH AHK kpuchhopo n 
MenoBenecKoro NT-3 reHOB. riporH03HpyeMbifl 
caflT Hanana TpaHcnHU>in yica3aH "PREPRO-" m 
npomo3wpyeMoe Ha^ano 3penoro NT-3 yxa3aH 
cnoBOM "MATURE". 3penwe kpncmhwR m 
MenoseHecKHM NT-3 npoTewHbi mwewT 

MAeHTMMHbie aMMHOKMCnOTHbie 

nocneAOBaTenbHOCTM, TorAa KaK nx "prepro" - 
oonacTM oTnnnaiOTCfl b OA^iHHaAUaTM 
nonoxeHMHX, KOTopwe noAMepxHVTbi. 

<t>nr. 12. SKcnpeccvjfl HenoBenecKoro NT-3 
nonnnenTMAa, o6HapyxeHHa» MeTaoonMHecKMM 
MeneHneM. 5 . 10 5 COS-M5 khbtok Ha naiuxy 
noceflHbi i B 60 mm HawKW (leTpw m 
Bbipau;nBanHCb B TeneHMe homh npn 37°C B 
noxiHofl flMEM cpeAe c 10% o6ineB 6wMbefl 
CUBOpOTKM (FBS). 3tm kjictkm 

TpaHtxpeqnpoBann (c ucnonb30BaHvieM 
CaP0 4 MeTOAa, onvtcaHHoro Chen n Okayama, 
1987, Mol. Cell. Biol. 7: 2745-52) c 20 ^ 
nna3MHA pC8-hN3 (P1), coAepxamux reH 
MenoBeMecKoro NT-3 npM perynnpoBaHUM 
npoMOTopoM i^HTOMeranoBupyca htim «e 
mock-TpaHcdpeuMpoBajiMCb (6e3 nna3MMAHofl 
flHK). Mepe3 46 nacoB, KneTKVi npowuBann h 
MHKy6npoBann a Te^eHMe 1 naca b 1 mji 

CBOOQAHOfl OT M6TM0HHH3 H LJMCTeHHa CpOAB 

flMEM c 1% 6biHbe« cwbodotkm. K xaxAoR 
KynbType Ao5aan«nM CMecb 35 S MeTMOHHHa 
h i4HCTeviHa (no 100 Ci KaDKAoro, ot New 
England Nuclear), 3aTeM xneTKM MHKy6HpOBann 
Aanbuje b TeMeHMe 4 sacoB npH 37 °C, b 
nonyMeHHofl cpefle. 06pa3qbi no 50 jj/i 
CMeiUHBann c 25 ^ oydpepa ABOffHoft CMribi 
o6pa3ua, coAep^Kamero Na-AOAemm-cynbdpaT 
(SDS), KwnflTMnM 5 MHHyT n noABeprann 
3neKTpocpope3y Ha 1 5%-hom 

nonuaKpunaMbiAHOM rene b npMCVTCTBkiM SDS 
(Laemueli, 1970, Nature, 227: 680-685). 3m 
npoTewHbi c noMOU4bio 3neKTpocpope3a (3 naca, 
100 mA) nepeHocvmn Ha HefinoHOByjo MeM6paHy 
("mmmoOmjioh" ot "Mwwwnop"), c 
McnonbsoBaHMeM oycpepoB, onncaHHbix Towbin 
et al. , 1979, Proc. Natl. Acad. Sci USA. 
76: 4350-4354. <t>nnbTpbi BbicyujHBanM 
BOSAyxoM, m MeMeHbie 6enKM o6Hapy>KMBann 
aBTOpaA«orpa(pMeii (16 sacos npw TeMnepaType 
OKpy^catoLueA cpeAbi, c McnonbsoBaHneM KoAax 
X-AR nneHKH c ycunuBa k)U4mm 3KpaH0M - 
Cronex, Du Pont). 

Owr. 13. riMHeflHbifl rpacpMK, noxasbiBaioinviW 

KOnHHBCTBO BbDKUBWHX THDOSMH 

rMApOKCwnasHbix wieTOK Ha KynbTypy 6e3 NT-3 
cynepHaTaHTa (O) una c pa3BeAeHMflMM 1 :300, 
1:100, 1:50 unvi 1:25 coAep>Kau4ero NT-3 
cynepHaTaHTa. 

Our. 14. flMHeHHbiH' rpacpMK. aHanorviHHO 
onMcaHMio 0Mr. 13, sa ncxniOHeHHeM Toro, mto 
K/ieTKH HaxoAnnncb b MaiuKax c nnoTHocTbio 
9000.000 Ha MauiKy. 

Our. 15-A. CpaBHeHue cMHTeTHMecKMX 
TpaHCKpunTOB NT-3, BDNF m NGF. 

T H6pHAM3ai^Hfl AOT-6nOTTHHrOM C 

Hcnonb30BaHvieM paAHOMeneHbix 
onuronyKneoTHAOB, roMonornHHWx o6MeHHofi 
nocneAOBaTenbHOCTM y 5' KOHL^a Bcex Tpex 
Tpa HCKpn n tob KOHTponnpyeT, HTo6bi paBHbie 
KonnnecTBa (2 Hr) cwHTeTkmecKvix TpancKpunTOB 
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NT-3, BDNF m NGF, BHaMa/ie noflCMHTaHHbie 
cnetapocftoTOMeTpuMecKM, ncnonb30Banncb B 
BMfle onpeAaneHHbK CTanaapTOB. 

-B. OnpefleneHne ypoBHefl NT-3, BDNF m 
NGF mPHK b o6meft PHK, npviroToaneHHOM" H3 
ronoBHoro Moara B3pocnoB Kpwcbi, b cpaBHeHnn 
c onpefleneHHbiMM cTaHAapTaMK cnHTSTHMecKnx 
PHK, 10 MKr o6mefl PHK. BbiAeneHHofi H3 
ronoBHoro wo3ra B3pocnofl Kpwcfai, n 4, 10 m 20 

nr CM HT6TMM6CKHX TpaHCKpidFITOB, 

000TB8TCTByK)mnx KawAOMy HefipOTponwHy, 
6unn nQQBepmyTbi Ha3epH-6rtOTTMHry w 
ru6pnAH3aunn k paAMOMeneHUM aoHoaM, 
cnet;*i4)MHHbiM k Ka>KAOMy HewpOTponMHy. 

Our. 16. OKcnpeccMH reHOB NT-3, BDNF, 
NGFR n B o6meW PHK (no 10 Ha aopokkv), 

npurOTOBJieHHOW W3 KpbJCMHblX 3M6pM0HO8 (A), 

pa3BMBaiomeroc« ronoBHoro M03ra Kpbicu (B) m 
b BbiCpaHHbix nepiiHaTanbHbix w B3pocnbix 
TxaHflx (C). Tiohm: A. BR: o6pa3eu, B3pocnoro 
ronoBHoro Moara, cTaHAaprn3MpOBaHHwR Ha 
&v\r. 1 B; PLAC: nnau,eHTa, EMB: Becb 3M6pnoH, 
SP.C: cnnHHOM M03r; THY: TMMyc, LIV: neneHb; 
HRT: cepflMe; BR: ronoBHOfl M03r. PaaMepw 
TpaHCKpHnTOB yK33aHbi cnpaea b Tucflnax 
ocHOBaHufl (k6) 

d>nr. 17. 3Kcnpeccvm reHOB NT-3, BDNF, 
NGF m NGFR b o6iueB PHK (no 10 Ha 

flOpOJKKy), npHrOTOBJieHHOfl M3 AHCKpOTHblX 
OOJiaCTeR HepBHOfl CMCTeMbl HOBOpOWABHHbJX 

(A) n B3pocnbix (B). 

06/iacTn: A. BR: o6pa38L^ B3pocnoro 
ronoBHoro M03ra, cTaHAapTU3HpoBaHHoro Ha 
fcwr. 17B; CBL: M03xeMOK; HBR: 3aAHM& M03r; 
MBR: cpeflHMfl M03r, DIEN: npoMeHcyTOHHbifl 
M03r; STR: striatum; H1P: 3mmohob por; CTX: 
HeoKopreicc; ADR: HaAnoneHHHK; RET: cellar ica; 
SC.N: c8AanMU4HbiM HepB; SP.C: ctimhhom M03r. 

Our. 18. KonMMecTBeHHO© onpeAeneHHe 
ypoBHeB TpaHCKpumoB NT-3, BDNF m NGF 
(cpwr. 18A, 18B) b ynacTKax MHC h 
nepucpepvi&Hbix TKaHWX, HOBOpoawHHbix h 
B3pocnwx. fleHCHTOMeTpuMecKoe CKaHnpoBaHne 
MHorux npoflyKTOB Ha3epH-6noTTHHra, BK/iicHasi 
onvicaHHwe Ha <tw. 16, 17, 19 m y MasoHnbepa 
(Maisonpierre et al., 1990, Science, 247: 
1446-1451), 6bino ncn0Jib3OBaHO Ann 
nojiyMeHMfl pe3ynbTaTOB. Bee ypoBHM 

CTaHflapTM3MpOBaHbl OTHOCMT6/1bHO ypOBHefl 

HeflpoTponnHa bo BspccnoM tcjiobhom Moare; 
ypOBHn bo B3pocnoM ronoBHOM M03re, cxoflHbie 
y Tpex HeflpoTponnHOB (cm. TeKCT) ycTaHoaneHbi 
sa eAMHHuy Ann KawAoro HeflpoTponnHa. 
3naMeHMfl BHe Macurraoa BicnfOMeHbi Ha Bepxy 
cnoMaHHbix BepTMKa/ibHbix no/ioc. HeBpanbHbie 
m He-HeBpanbHbie o6pa3u,bi y«a3aHbi Ha cpurype. 
06pa3u,bi: BRN: ronoBHofl M03r, He 
BKnioqaiomMfl M03K6H0K, CBL: M03«eHOK. HBR: 
3aAHnfi M03r, MBR: cpeAHwB M03r, DIB: 
npoMe>KyTOMHbifl Moar, STR: Striatum, H1P: 
aMMOHOB por, CTX: HeoKopreKC, OLF: 
oobHflTenbHaa nyKOBHi^a, SP.C: cnnHHofl M03r, 
SC.N: ceAaJMtAHbii* HepB, RET: ceTnaTKa, ADR: 
HaflnoMeMHMK, HRT: cepAMe, LIV: neneHb, THY: 
TMMyc, SKN: koxo, MUS: CKeneTHaa Mbiuju,a, 
LNG: nerKoe, INT: kulugmhuk, KID: noHKa, SPL: 
cene3eHKa. 

Our. 19. GKcnpeccufl reHOB NT-3, BDNF h 
NGF m NGFR b nepnofl pa3BMTnn cnHHHoro 
M03ra (A, E), McajKeMxa (B, F) m aMMOHOBa 
pora (C, G). 10 r o6tnefl PHK, npnroTOBJieHHofi 
M3 yica3aHHbix speMeHHbix momohtob pa3BHTnn 
cpa8Hnni4 c 3iccnpeccne« pasnwMHbix 
TpaHCKpwnTOB. AeHcvrroM8TpnMecKoe 
KonMHecTBBHHoe onpeAeneHne ypoBHeK 
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TpaHCKpHnTOB HeftpoTponuHa noKa3ano b E, F, 

G. 

Doapo6ho6 onMcaHne H3o6peTeHvin 
HacTOflinee M3o6peTeHne KacaeTcs 
HeftpoTponnHa-3, Hoaoro miena BDNF/NGF 
ceMeflcTBa He^pOTponHbix Monexyn. a Tatcxe 
ApyrMX MJieHOB BDNF/NGF ceMeacTsa, KOTopbie 
Moryr 6biTb WAeHTn0Hi4npoBaHbi c 
ncnonb30BaHHeM aHanoruiMHoR mstoahkh. Ann 
oonbtuefl bchocth onncaHMfl, ho He Ann 
orpaHMMeHHJi, AeTaribHoe onucaHMe 
Mao6peTeHHH pasAeneHo Ha cneAyiomMe 
noApaaAenbi: 

(I) HAeHTHCpHKaUHfl AOnOTtHHTeTtbHbJX MTtBHOB 

ceMeflCTBa BDNF/NGF 

(II) KJioHMpoaaHvte HeitpOTponnHa-3 

(III) sKcnpeccMfl HeMpoTponnHa-3 

(IV) MCcneAOBaHMe 6nonorviHecKo« 
aKTMBHOCTM HeMpoTponKHa-3 

(V) reHbi m 6enKM Heflpc-TpormHa-3 

(VI) reHepnpoBaHne aHTMTen npoTMB 
HefipoTponMHa-3, n 

(VII) npMMeHeHne n3o6pereHMfl 

5.1. HAeHTMCpkn^MpOBaHkie AononHHTenbHbix 
MJieHOB ceMeAcTBa BDNF/NGF 

NGF m BDNF flB/ifliOTCfl ochobhumm 
npoTGHHaMn c npwMepHO 120 aMHHOKMcnoTaMM, 
KOTopbie coAepxaT okojio 50% ma6htmhhoctm 
aMMHOKHcnoTHOH nocneAOBaTejibHOCTH, 
BKnioHafl aoconioTHoe KOHcepsvipoBaHHe ujecTM 

I^HCTeHHOBUX OCTaTKOB, KOTOpbie, B aKTMBHOM 

NGF, o6pa3yK)T Tpw AUcynbCpHAHbix mocthkb, 
K3K 6bino noKaaaHo Bradshow, A. . 1978, Ann. 
Rev. Biochem, 47: 191-216; Leibrock et al.. 
1989, Nature, 341: 149-52). CpaBHeHkie 
nocneAOBaTenbHOCTefl NGF ot aBonioiiHOHHO 
AMBepreHTHbix bhaob o6Hapy)KViJio, mto 
aMMHOKMcnoTbi, cpnaHKMpyiou4ne stm 
u.MCTenHOBbie ocTaTKM, BK/iKwaiOT Han6onee 
BbicoKO KOHcepBktpoBaHHbie o6nacTH MoneKy/ibi 
(Meier et al., 1986, EMBO, 5: 1489-93; Sefby 
et al., 1987. J. Neurosci Res., 18: 293-8). 

YAHBKTenbHO, MTO 3TM o6naCTH flBJlfllOTCfl T3K)Ke 

o6nacTnMM, KOTopbie Han6onee cxoahw Mewy 
BDNF n NGF (Leibrock et al, 1989, Nature, 
341: 149-52). 

PauMOHaJibHuB noncK ApnojiHMTenbHbix 
sneHOB ceMeftcTBa BDNF/NGF MoxeT 6wTb 
npoBeAen c wcnonb30BaHneM noAXOAa, 
Mcnonb3yiou4ero cymecTBOBaHMe 

KOHCepBHpOBaHHblX CeRVieHTOB CHilbHOfl 

roMonorwn Me>KAy NGF h BDNF. Hanpniwiep. 
AononHHTertbHbie nneHbi ceMeflcrBa reHHoro 
ceMeflCTBa BDNF MoryT 6biTb 
HAeHTUtcpM i^npoBa h n ceneKU,ueft, na 

pa3HO06pa3HblX HyK/ieHHOBblX 

nocneAOBaTenbHOCTef*. KOTopbie flanwraTcn 
roMonorviHHbiMH BDNF m NGF, m b AartbHe^UJeM 

HABHTMCbVIUkipOBaHMeM, M3 OT06paHHbiX 

ceneKUMe^ nocneAoaaTe/ibHocTefl, KOTopue 
Taxxe coAepxaT nyicneHHOBOKMcnoTHbie 
nocneAPBaTenbHOCTM KOTOpue HeroMonorviHHbi 
BDNF m NGF. BwpajKeHwe "HeroMonoriiHHbiCr 

MOJKeT 6blTb HCflOJlb30BaHO no OTHOlLieHHJO K 

o6nacTH, KOTopan coAepoKMT no lueHbiuefl Mepe 

OKOJIO LU8CTH CMBXHWX HyKXieOTMAOB, B KOTOpblX 

no MeHbweR Mepe okotio AByx HyuneoTHAOB 
oTTiMMaioTcn ot nocneAOBaTenbHocTw NGF m 
BDNF. 

HacTOHinee M3o6peTeHMe Tawne KacaeTCfl 
peKOM6nHaHTHbJX Moneicyn flHK, KOTopbie 
roMonorviMHbi BDNF m NT-3, win, 

anbTBpHaTMBHO, NGF H NT-3, HO KOTOpbie TaOKO 

coAepxaT o6nacTn, HeroMonorviMHbie BDNF h 
NT-3, win NGF m NT-3, cooTBSTCTBeH ho . 3th 
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AononHHTenbHwe MneHbi reHHoro ceMeficTBa 
BDNF / NGF / NT-3 Moryr 6biTb 
MfleHTH(|)MUHpOBaHbl c ncnonb30BaHneM 
MonexynapHbix npo6. KOTopue cooTBeTCTByioT 
o6nacTflM roMonorwM. npw AanbHeflweM 
aHa/mse, o6Hapy>KeHo, mto oth MjieHu reHHoro 
ceweKcTBa BDNF / NGF / NT-3 o6/iswaioT 
nocneflOBaTenbHOCTflMn KOTopue, omkwaioTCfl 
ot nocneAOBarenbHOCTeyi naBecTHbix m/ibhob 
reHHoro ceMeficTBa BDNF / NGF / NT-3. 

HanpuMep, npeAnosTiiTenbHoe 
cnei^vicpMMecKoe BbinonHeHMe M3o6peTeHMfl 
o6ecneMMBaeT cneAyroiUMfl MeioA. 
Cootb8tctb6hho xawAOMy us MeTwpex 
KOHcepBUpoBaHHux cerMeHTOB ("paMKM") 
yK33aHHbix B Ta6n. Ill (cm. hwkb), MoryT 6biTb 
CMHT63vipo8aHbi KOMrvioKTbi AereHepMpoBanHbix 
ojinroHyicneoTMAHbix npo6 pa3MepOM okotio 10 - 
20 HyicneoTMAOB, npeACTas/iflJOmne Bee M3 
B03MO)KHbix KOAMpyiomMx nocjieAOBaTenbHOCTeM 
Ann aMUHOKUcnoT, oOHapyxeHHbtx b NGF mjim 
BDNF c TpeMfl uriM ceMbio KOAOHaMM. 
npoHyMepOBaB no oTHOUjennio k 
aMMHO-OKOHMaHwo 3penux nonvmeriTkiAOB (Tax, 
mto His 134 prepro BDNF o6pa6aTbiBaeTcfl xax 
His I b 3penoM npoTeviHe), MeTupe paMKM MoryT 
6birb oxapaKTepMsosaHbi cneAyK>m MM o6pa30M 
(HyMepauMa OTHocmenbHO He/ioseMecKnx 
3penux npoTeviHOB) 

CHHT0THM9CKM8 OnMrOHyKneOTMAbI, 

npoMcxoAWiMne ms nap nocneAOBaTenbHOCTefl 
M3 paMOK, notcasaHHbix b Ta6n. Ill, MoryT 6biTb 
Mcnonb30BaHbi b xaMecTBe npaflMepOB Ann 

aMnn wcpn LJH pOBa H Mfl 

PCR-nocneAOBaTenbHOCTe« H3 MCTOHHMxa {PHK 
htim flHK), npeACTaan^ioiAero noTeHijuajibHbifl 
MHTepec. 3tot mctohhmk moxot BKmonaTb mPHK 
win KflHK nnn reHOMHyio flHK or nioSbix 
syicapnoTMMecKMx bmaob, KOTopbie MoryT 
SKcnpeccupoBaTb nonnnenTHA, 
6nn3KOcpoACTBeHHUft BDNF win NGF. 
npoaeABHueM Bcero nwiub wee™ peaiajMfl PCP 
(a kmbhho: npaHMep us paMKM 1 c npaflMepoM 
M3 paMKM 2; paMxa 1 c pawxciti 3; paiwca 1 c 
pawKoPi 4; paMxa 2 c paMKOH 3; paiwixa 2 c 
paMKOtf 4; pavixa 3 c pawKofl 4), moxho 
o6HapywMTb reH hum reH hum npoAyKT, MMeiomMfi 
Asa vt3 MeTbipex BbtiueyKa3aHHWx cerMeHTOB 
KOHcepBwpoBaHHOM nocneAOsaTenbHocrM NGF m 
BDNF. Ecnu CMHTe3npoBaTb HecKonbxo 
paanHHHbix AereHepMpoBaHHbix npafiMepoB Ann 
Ka>KAO^ paMKM, to bob eLue bo3mojkho npoBecTH 
no/tHbift noncK c AOBortbHo ManbiM xonvmecTBOM 
PCR peaKUMfl. Taxace mo>kho M3MeHflTb 
CTporocTb ycnoBHfi rw6pMAM3aunn 
Mcnojib3yeMbix npu npuMMpoBaHUM PCR 
peaxunfl, HTo6bi AonycTMTb oonbwee mjim 
MeHbiuee noAoGne HyxneoTMAHOM" 

nocneAOBaTenbHocTH MejKAy Hen3BecTHbiM 
reHOM w NGF mjim BDNF. Ecnu cenvieHT paHee 
HensBecTHoro xnoHa BDNF / NGF reHHoro 
ceMeficTaa ycneiuHO aMnriMcpMLjwpyeTCfl, to 3tot 
cerMeHT moxbt 6biTb MonexynapHO xnoHnpo8aH 
H C6KB6HM DOBaH , m Mcnonb30BaH B KaMecTse 
30HAa Ann BbiAeneHH* nonHofl «AHK win 
reHOMHoro xnoHa. 3to, b cboio onepeAb, 
no3BO/iMT AeTepMMHMpoBaHMe nonHO^ 
nocneAOBaTenbHocTH Hen3BecTHoro reHa, 
aHa/iM3 ero 3Kcnpeccnw w npoM3BQACTBO reHHoro 
npoAyKra Ann cpyHKUHOHanbHoro aHann3a. 

B AonoxiHeHHe, HacTonmee M3o6peTeHne 
ooecneHHBaeT ncnonb30BaHne roMonorMW 
nocneAOBaTexibHOCTefl BDNF / NGF fl/m 

KOHCTpyHpOBaHMS HOBblX peKOM6MHaHTHblX 

Monexyn, KOTopue RsnnioTCJi MneHaMH reHHoro 
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ceMeflCTBa BDNF / NGF, ho KOTopue He 
BCTpenaioTCfl b npupOAe. B Ka^ecTBe npMMepa, 
ho He Ans orpaHMMeHHA, peKOM6MHaHTHan 
Monexyna mojkot 6b>Tb cKOHCTpynpOBaHa 
cornacHO M3o6peTeHHK> c BxnioHeHMeM MacTeil 
K3K NGF. Tax w BDNF reHOB. Taxafl Monexyna 
Morna 6bi nponanflTb cBOMCTBa, CB«3aHHbie m c 
BDNF, n c NGF, m OTo6pa3MTb hobw« npocpunb 
6wonornMecKMX axTMBHOCTeR, BKJUOMan 
aroHMCTOB, Tax >xe kbk m aHTaroHMCTOB. 
• nepsnMHaji nocneAOBaTenbHOCTb BDNF h NGF 
MoxeT 6biTb Taxace wcnonb30BaHa An« 
npomo3MpoBaHMn TpeTMMHo^ crpyKTypu 
Monexy/i c Mcnonb30BaH mbm KOMnbWTepHoro 
MQAennpOBaHMfl. (Hopp m Weods, 1981, Proc. 
Natl. Acad. Sci, CUJA, 78: 3824-28); BDNF / 
NGF XMMepHbie peKOMOMHaHTHue reHW MoryT 

KOHCTpyMpOBaTbCfl B CBeT6 KOppeTWMM^ Me)KAy 

TpeTMMHOft CTpyxrypoM m 6nonorwMecKo« 
cpyHKUnefl aHanorMMHO. MoryT 6biTb 
cxoHCTpy m posa h bi XHMepHbie reHbi, 
BxnioMaioiAMe nacTM nio6oro oahoto mjim 
HecxonbKMX MneHOB reHHoro ceMe^cTBa BDNF / 
NGF. 

5.2. Kn ohm poB aHMe HeMpoTponnHa-3 

NT-3 reH us njoooro opraHM3Ma MO>xeT 6biTb 

MAeHTMCpHUMpOBaH C MCnonb30BaHMQM 

o6nacTe« roMOJiorwM, pa3AenfleMbix BDNF / 
NGF, c ncnonb30BaHneM BbHueyxa3aHHbix 
MeTOAOB. B AByx npeAnoHTMTe/ibHbix, 
cneL^ndpHMecKMX BbinonHeHMflx HacTOflinero 

M306peTeHHfl, 3T0T reH MO)KeT 6fcJTb 
MABHTl1CpML\HpOBaH M KJIOHMpOBaH Cfl BAY KD LAMM 

o6pasoM: 

B oahom npeAnoMTMTe/ibHOM BbinoriHeHMM, 
oahh CMbicnoBOfl (mjim 5') npa^Mep, MMeioiAM^ 
HyxneoTMAHyK) nocneAOBaTenbHOCTb 
{Mcnonb3ysi HOMeHxnaTypy HIOIIAK) 
GGGGATGGGG GG1 TGY MG1 GG1 ATH GA 
(npaMMep 1, KOTOpbiB BxnioMaeT Bam H1 m Sac II 
aHAOHyxneasHbie caflTw paciAenneHMJi, m 
aHTMCMbicnoBOM (mtim 3') npa^Mep, MMewu^MM 
HyxneoTMAHyio nocneAOBaTenbHOCTb. 

TCGAATTCTAG AT 1 CK 1 AT RAA 1 CK 
CCA 

(npaflMep 2. KOTopbifl BKnKwaeT Eco R1 m 
Xba 1 caflTbi), MoryT 6biTb Mcnonb30BaHw b pep 
peaxi^MM. (Saiki m AP- 1985, Sience, 230: 
1350-1354) b KOMMepHecKoR TepMOHHeAxe 
(HanpMMep, "Perkin - Elmer Cetus" 
TepMOfweftKe) m c TepMOCTa6MJibHofl 
flHK-nonMMepa3HO« M3 TepMyc axBaTMKyc 
(Taq-nonMMepa3a). nocne npMMepno neTupex 
Umxhob peHaTypapyjomefl TeMnepaTypu 45°C, 
ocTanbHbie 36 i^xnos MoryT 6wTb 
ocyiAecTBneHb> npM peHaTypMpyioiAeR 
TeMnepaType 49°C. nonyqeHHbie flHK-npoAyxTbi 
aMnnM0MKai^MM 3aTeM mop/t 6biTb pa3AeneHbi 
nocpeACTBOM sneKTpodpopesoM Ha 
nonMaKpMnMMAHOM rene, m npoAyxT, 
cooTBeTCTByioiAM^ coxMAaeMOMy paaMepy 
(oxo/io 137 nap ocHOBaHMfl), MO>xeT 6wTb 
ojitoMposaH. peaMnnMcpMi^MposaH M 3aT0M 
nepeaapeH AayMn pecrpMKUMOHHbiMM 
3HAOHyxnea3aMM, OAHa ms kotophx paciAennqeT 
nocneAOBaTenbHOCTb reHa NGF, opraHvtsMa, b 
kotopom aMruiMcpMi^MpoBaH cerMeHT, a Apyraw 
paciAenjiaeT nocneAOBaTenbHOCTb reHa BDNF 
opraHMSMa BHyTpM aMnnMcpMi4MpoBaHHoro 
cerMeHTa. HepactnenneHHaw flHK (Koropafl 
npeAnono>KMTeJibHO He xoAMpyeT hm NGF, hm 
BDNF, MMeiomafl ycKonb3aioiAee pacmenneHne 

peCTpMKL\MOHHOW 3HAOHyxnea3bl) MO)XeT GblTb 

3aTeM 6biTb BWAeneHa M3 paciMenneHHO« flHK 
snexTpo(pope30M Ha nonMaxpMnaMMAHOM rene, 
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3flK)HpOB3H3 M SCMMMeTpUHHO 

SMonvicpwuvipoBaHa (Inuis m np. , 1988, Proc. 
Natl. Acad. Sci, CUJA, 85: 9436-9440) m 
c8KB©HnpoBaHa (Sanger m AP- , 1979, Proc. 
Natl. Acad. Sci, CUJA, 72: 3918-3921) c 
kicnonb308aHneM, HanpMMep, npaflMepOB 1 m 2. 

OCHOB3HHbJ8 Ha nOJiyMeHHOM" T3KMM 06p330M 

nocneAOsaTe/ibHOCTM, AonoriHMTejibHbie 
cMtJcnoaoPi m aHTMCMbicnoBofl npatfMepw Moryr 
GbiTb CKOHCTpynpoBaHbi, KOTopwe 6onee tomho 
OTpaxawT nocneflOBaTenbHOCTb hoboto reHa. 
HanpMMep, AononHMTenbHbie cMbrcnosbie 
npaMMepbi, Tame ksk 

GGGATTGATGAC AAA (npaiiMep 3), m 
ACTCTCAGTGCAAAACTTCGC (npaflMep 

4) , m aHTHCMbicnoBO» (5 1 ) npaflMep 
CGGATCCGAATTCTGCAG <T) 12 V (npa«Mep 

5) MoryT Mcnojib30BaTbCfl. PHK, 
npuroToaneHHaH M3 TKaHeil, cnocooHux 
npoAyqupoBaTb HeRpOTponwyto aKTUBHocTb, 
Taxotf K3K ronoBHort most (c ncnonb30BaHneM 
nio6oro CTaHAapTHoro MBTOAa, TaKoro, ksk 
onucaH OxaflMoft 1987, Meth. Enzymol 154: 
3-28), MoxeT TpaHCKpuSMpoBaTbcsi b oopaTHOM 
nopHAKe c ncno/ib30BaHneM, HanpMMep, 
npa&Mepa 5, KOTopbiM* cKOHCTpywpoBaH fln* 
coBnaAeHMfl c 3' nonM(A)KOHU,aMM m coAepxvtT 
caRTbi pecTpHKHMM 3HAOHyKnea3Horo 
paonenneHMH ppn Bam H1, Eco R1 n Pstl 
(Leibrock m AP-, 1989, Nature, 341: 
149-152). noriyMenHa$! KflHK moxot 3aTeM 

PCR-aMrUlMCpkmMpOBaTbCH C MCnOJlb30BaHHeM 

npaflwiepoB 4 m 5. 3aTeM MorceT 6btTb npoBeAeH 
cay3epH-6noTTMHr c ncnonb30BaHneM npoAyKToa 
nocneAHe^ peaxi^kiM, m rvt6pnAM3npoBaHa k 
onuroHyKneoTMAHofl npo6e c MeneHbiM ^P 

KOHU.OM, COOTBeTCTByiOlAeM 

nooieAOBaTejibHOCTn bhm3 ot npaflwiepoB 3 w 4 
nocneAOsaTeribHOCTe^. OparMeHTbi flHK, 

HAeHTdCDML^MpOBaHHbie TaKMM 06pa30M, 33TGM 

MoryT 6biTb KnoHnpoBaHbi b noAXOAfliAH^ 
Beirrop, m nonyMeHHbiK AnMHHeflwMfi MHcepT 
MoxeT 6biTb ncnonbSOBaH Ann cxpuHUHra 
reHOMHofl 6n6nnoTeKM, nonyMeHHOM" ot 
MHTepecyioiAero oprami3Ma. nosMTMBHbie 
KnoHbi, nAeHTucpnt^MDOBaHHue TaicviM oopasoM, 

MOryT 6blTb 33T©M npoaHaJlM3MpOB3HbJ 
CTaHAapTHbJM peCTpHKU,HOHHblM K3pT M pOB3 H neM 
H HyKneOTMAHbIM CeKBeHMpOBaHMeM. 

B ApyroM npeAnoHTMTejibHOM BwnojiHeHnw 

H306p6TeHMH, MOryT 6blTb CMHTe3MpOBaHbl 

AereHepupoBaHHbie onwroHyKneoTWAbi, 
cooTBeTCTByratnwe cerMeHTaM neTbipex 
6e/iK0Bbfx nocneAOBaTenbHOCTeR, 
KOHCepBUpOBaHHbfX Me)KAy NGF m BDNF 
HanpMMep, otm aMMHOKMcnoTHbie 

nocneAOBaTanbHOCTM (npeflcraBneHHbie Ha <pnr. 
70) MoryT 6biTb 

(1) Gly - Glu - (Tyr / Phe) - Ser - Val - 
Cys - Asp - Ser; 

(2) Lys - Gen - Tyr - Phe - (Tyr / PhE) - 
Glu - Thr - Lys - Cys; 

(3) Glu - Cys - Arg - Jle - Asp; 

(4) Trp - Arg - Phe - Jle - Arg - Jle - 
Asp - Thr - (Ser / Ala) - Cys - Val - Cys 

B PCR-peaKunax Moryr 6uTb ncnonb30BaHbi 
cepviki AereHepMposaHHbix CMbicno- m 
aHTHCMbicnosbix onMroHynneoTHAoa 
(coAepjKaiu,ne ynacTKM AriMHOfl 15 - 26 
HyKneoTWAOB, coOTBeTCTByroiAne 5 - 9 
aMkiHomcnoTaM BULueynoMHHyrwx 
npoTeMHOBbix nocneAOBaTenbHocrekl k3k b 

CMblCAOBOfl, T3K M B aHTUCMblCJlOBOM 

HanpaBxteHHocTn, a TaioKe HeAereHnposaHHbie 
"xBOCTOBbie" caflTbi y3HaBaHnn 
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peCTpMKU.MOHHOrO 3H3HMa). PeaKl^Mfl 

3MnnncpMK3i4HM Me)KAy napaMM pacnono>KeHHba 
Bbiiue cMwcnoBbix m pacnonoxeHHbix hwko 
aHTMCM bicnoBbix npa^MepoB MoryT 6biTb 
ocymecTBneHbi npw craHflapTHbix ycnoBMRX vinn, 
npeAnoMTMTenbHO, onTMManbHwx ycnoBnax Anfl 
KajKAoft npa^MepHofl napbi MoryT 6biTb 
onpeAeneHbi SKcnepuMeHTanbHO. HanpuiMep, 
CMbicnoBofi npai^Mep (cooTBeTCTBywiAiifi 
aMMHOKMcnoTHoR nocxieAOBaTenbHocTn (1), cm. 
Bbiiue). 

5' GACTCGACTCGACATCC-CTN - TGY - 
GAY - WST - RTN - WS - 3' 

m aHTUCMbJcnoBoii npaMMep 

(COOTBeTCTByiOlAMM aMMHOKMCnOTHOM 

nocneAOBaTenbHOCTM (2), cm. Bbiuje), 
5'- 

CCAAGCTTCTAGAATTC-CA-YTT-NGT-YTC-R 
WA-RAA-RTA-YTC-3' MoryT GbiTb 

Mcnoxtb30BaHbi b peaKMkiM aMann0nKauvin c 
ncnonb30BaHneM reHOMHofl flHK KflHK, 
nponcxoAfliAei* ot noAX0A«u4ero wcTOHHMKa b 
KanecTBe MaTpHuu. npoAyKTu peaK^iM 
aMruincpuKaL^nn c ncnonb30BaHneM nap 
pacnonojKeHHbix BBepxy CMbicnoBbix m 
pacnono>KeHHbix BHH3y aHTucMbtcnoBbix 
npav^MepoB MoryT 6biTb ncnojib30BaHW b 
KanecTBe 30HA0B rvi6pMAM3au>ii4 Ha 
25 cay3epH-6noTTMHr renoMHoR flHK Ann 

MAeHTUdpHHMpOBaHMfl PCR-npOAyKTa, KOTOpblfl 

rn6pwAH3npyeT k nocneAOBaTenbHOCTM 
reHOMHOft flHK, KOTopan coAep)KMT 
nocneAOBaTenbHOCTM, roMonorMMHbie 30HAaM, 
Tax >Ke K3K n o6nacTM, He roMonorvNHbie 30HA3M 
(HanpMMep, He NGF, He - BDNF 
nocneAOBaTenbHOCTM). PCR-npOAyKT, KOTopufl 
kiABHTMCpML^MpyeT Hosyjo nocneAOBaTenbHOCTb 
reHOMHOfl flHK, MO)KeT 6biTb Mcnonb30BaH Ann 
CKpMHMHra 6w6nnoTeK reHOMa nnn KflHK m npM 
35 3tom Ann ceneKi^MM ktjohob, KOAMpyiou^MX HOBbix 
4/18HOB reHHoro ceMeMCTBa NGF / BDNF. 
5.3. 3KcnpeccnR HevipoTponMHa-3 
HyicneoTMAHafl nocneAOBaTenbHOCTb, 
KOAMpyioiAafl 6enoK NT-3, nnn ero nacTb momsj 
6biTb BCTaaneHa b cooTBeTCTByioinHa aeiaop 
OKcnpeccMM, T.e. a Beiaop, KOTOpuW coAep^oiT 
HeoCxoAMMbie srteMeHTbi Ann TpaHCKpuni^MM m 
TpaHcn»L|MM MHcepTMpyeMofi 
npoTenH-KOAHpytomew nocneAOBaTenbHOCTM. 
HeoCxoAMMue cumajibj Tpa hckp n n 14H m m 
TpaHcnflL|MM MoryT 6biTb Taicxe ooecneneHbi 
HaTMBHbiM NT-3 reHOM M/unn era 
(pnaHKMpyK)U4MMM o6nacT«MH. PasriMMHbie 

CMCTeMbl X03fle8-BeKTOpOB MOPyT 6blTb 
MCnOJlb30BaHbl Ann 3KcnpeccnM 
npoTeHH-KOAvipyioiAeii nocneAOBaTenbHOCTM. 
CioAa BXOAflT (ho He orpaHMMMBaiOTcn mmm) 
CMCTeMN KneTOK M/ieKonkiTaiou^MX, 

MHcpHMMpoBaHHux BMpycoM (HanpMMep, 
BMpycoM KopOBbefi ocnbi, aAeHOBkipycoM m t.a ); 
KneTOMHbie CMCTeMbl HaceKOMbix, 3apa)KeHHbix 
BMpycoM (HanpMMep, 6aKynoBHpycoM); 

MMKpOOpraHM3Mbl, T3KMB K3K ApOXOKM, 

cOAapxaiAMe ApoaoxeBbie seicropbi , mjim 
oataepMM, TpaHCdpopMkipo&aHHbie flHK 
oaKTepMocparoB, rmasMMAHOvl flHK mjim 
KOCMMAHofl flHK. B npeAnoMTMTeribHOM 
BbinoriHeHMM M3o6peTeHMR, seKTop 3Kcnpecc^M 
MOJKer BWiioHaTb npoMOTop CMV (Stephens m 
Cockett, 1989, Nucl. Acids. Res., 17: 7110) 
m SV 40 mctohhuk peruiMKauMM. 
SKcnpeccMOHHwe sneMeHTbi stmx BeicropoB 
pasjiMHatoTcn no cbooA CMne m cnei^McpMHHOCTM. 

B 33BMCMMOCTM OT MCnonb3yeMOfi CMCTeMbl 

BeKTopa-xo3RMHa, niooofi H3 Hucxia noAXOA«iAMX 
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anewieHTOB TpaHCKpuni^nn h TpaHC/mu,HM MoaceT 
6brrb ncnojib3oeaH. 

nK)6o« M3 paHee onucaHHbix MeTOflOB 

MHCepU,HM 4}parM6HTOB flHK M0X6T 6blTb 
MCflO/1b30BaH ATI J? KOHCTpyMpOBaHMfl BeKTOpOB 

SKcnpeccwn, coAeparamHX xHMepHbift reH, 

OOCTOfllMMfl H3 COOTBSTCTByiOlUMX CHOia/lOB 

KOHTpo/iw TpaHCKpunmiii/TpaHcnfluviM M 
KOAHpyKiinnx npoTenH nocneAOBaTenbHexrrefi. 

3TH M9T0AU MOryT BKHKNaTb HH 
BHTpO-peXOMOHHaHTHyK) flHK M "HH bmbo" 

peKow6MHai^MM (reHeTumecKvie peKOMGnHaunn). 
3Kcnpeccnn HyKnenHOBOKHcnoTHoR 
noaieflOBaTenbHOCTM, xoAMpyiotueH' npoienH 
NT-3 htih nenTMAHbifi dppanveHT, MOxceT 
ynpaBJWiTbcs BTOpofl HyxnenHOBOKvicnoTHoW 
nocnsAOBaTe/ibHocrbio Tax, mto NT-3 npoTewH 
utim nemnA sxcnpeccnpyeTC* b xoaflMHe, 

TpaHC4>OpMMp08aHHOM MoneKyjiofi 

peK0M6nHaHTH0H flHK. HanpHMep, OKcnpeccnn 

NT-3 MO)KOT KOHTDOJlMpOBaTbCfl J1K)6blM 

3neM6HT0M npoMOTOp/SHxaHcep, M3BecTHbiM no 
ypOBHK) TeXHUKM. npoMOTOpbi, KOTOpblO MoryT 
Mcnonb3OBaTb0fl Ann ynpasneHUfl aKcnpeccHeft" 
NT-3, ho He orpaHHMHBaioTca mmm, sto - 
o6nacTb npoMOTOpa SV 40 (Bernoist m 
Chambon, 1981, Nature 290: 304-310), 
npoMOTop, coAepxaiUHHCfl b 3' atimhhom 
TepM m h a n bHOM noBTope Bnpyca CapKOMbi Rous 
(Jamamoto h AP-. 1980, Cell. 22: 787-797), 
npoMOTop TMMHAMH-KMHasbi repneca (Wagner n 
AP-, 1981, Proc. Natl. Acad. Sci, CWA, 78: 
144-1445), peryjiflTOpHwenocneAosaTertbHOCTM 
reHa MeTannoTMOHewHa (Brinster n AP-, 1982, 
Nature, 296: 39-42) npoxapnoTHMecKHe Bexropbi 
3KcnpeccMM, Tanne iok npoMOTop p -TiaKTaMa3bi 
(Villa-Kamaroff h AP- , 1989, Proc. Natl. 
Acad. Sci, CWA 75: 3727-3731), mjim 
tac-npoMOTop (DeBoer w AP- , 1983, Proc. 
Natl. Acad. Sci, CUJA, 80: 21-25). cm. Taxxe 
"Useful proteins from recombinant bacteria" 
b "Sientific American", 1980, 242: 74-94; 
pacTHTe/ibHbie BeKTopw sxcnpeccHM, 
BKnKMaiOLi;kie npOMOTopHyto oOnacTb 
HonannH-cnHTeTa3bi (Herrera- Estrella ia pp., 
Nature, 303: 209-213) urn npoMOTop 35S PHK 
Bnpyca M03anMHofl oonesHM u,BeTH08 xanycTu 
(Gardner h Ap., 1981, Nucl. Acids. Res., 9: 
2871), m npoMOTop Ann dpoTOCMHTeTHMecxoro 
3H3HMa pn6yno30-6ncboc<t)aT-Kap6oKcnjia3bi 
(Herrera-Estrella h AP, 1984; Nature, 310: 
1 15-120), npoMOTopHwe snewieHTU ot Apoaoxefl 
id Apyrvix rpn6KOB, Taxon" rax npoMOTop Ga1 4, 
ADC (ajiKoro^b-AernAporeHa3bi) npoMOTop, 
PGK (dpoccbor/inuepuH-KMHasbi) npoMOTop, 
npoMOTop menoHHotf cboc0aTa3bJ, n 
cJieAyxJiUMe wMBOTHbie oonacTM 

TpaHCKpunUWOHHOrO KOHTDOnfl, KOTOpbie 

npoqanntoT TKaHeByjo cneu^dpHMHOCTb n 6wnH 

MCnOJlb30BaHbl B TpaHCreHHbtX )KMBOTHblX: 

o6nacTb ynpaBneHun reHOM snacTbi 1 , KOTopbiB 
aicrMBeH b naHKpeaTMMecKvix au,HHapHbix xneTxax 
(Swift m AP, 1984, Cell, 38: 639-646, 
Ornitz h AP-. 1986, Gold Spring Harbor Symp. 
Quant Biol., 50: 399-409; MacDonald, 1998, 
Hepatology, 7: 425-515), ynpaBnatomaa o6nacTb 
reHa MHcynnHa. aKTHBHaa b 6eTa-xneTKax 
noA>xenyAOMHofl xene3bi (Hanahan, 1985, 
Nature, 315: 115-122), oo/iacTb ynpaBJieHHS 
reHOM MMMyHomo6ynMHa, aKTMBHan b 
jinMcboMAHbix xneTKax (Grossheld m AP-, 1984, 
Cell, 38: 647-658, Adames h AP-. 1985, 
Nature, 318: 533-538, Alexander m AP, 1987, 
Mol. Cell. Biol., 7: 1436-1444), ynpasrmiomaa 
o6nacTb Bnpyca onyxonn MbiwuHofl mo/iohhom 
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)Ke/ie3bi, aKTMBHafl b ceMeHHMxax, rpyAHbix, 
/inMcbonAHbix h nnoAHbix KneTKax (Leder vi pp., 
1986, Cell. 45: 485-495), ynpaB/mioinafl 
o6nacTb reHa anb6yMMHa, axTHBHaa b neneHw 
(Pinkert m AP-, 1987, Genes and Devel., 
1:268-276), ynpaBJWiK)U4a« o6nacTb reHa 
anbdpadpeTonpoTevtHa, axTMBHan b neneHu 
(KrumCauf m AP-, 1985, Mol. Celt Biol. , 5: 
1639-1648, Hammer MAP-, 1987, Hammer, 235: 
53-58). ynpaaJinioujafl oCnacTb 
a/ibdpa-1-aHTMTpnncMHOBoro reHa, aKTMBHafl b 
neweHM (Kelsey et al., 1987, Genes and 
Devel. 1: 161-171), ynpaanfljou^afl o6nacTb reHa 
6eTa-mo6viHa, axTHBHafl b MMenonAHbix xneTKax 
(Mogram et al., 1985, Nature, 315: 338-340; 
Koilias et al., 1986, Cell, 46: 89-94). 
ynpaBJiHK>ma» oonacTb reHa ochobhoto 
npoTenHa MnenwHa, axTMBHaq b 
onuroAeHApoUjHTHbix xneTKax ronoBHoro M03ra 
(Readhead et al. 1987, Cell, 48: 703-712), 
ynpaB/isMouuiafl o6nacTb reHa MH03iiHa nerxofl 
qenn-2, axTMBHan s cxeneTHo^ MycKynaType 
(Sani, 1985, Nature, 314: 283-286), m 
ynpaBnflK>ma« o6nacTb reHa roHaAOTponHoro 
ocBoooxAawmero ropMona, aKTHBHafl b 
rnnoTanaMyce (Mason et al.. 1986. Science 
234: 1372-1378). 

BexTopbi sxcnpeccMH, coAepxamwe bct3bkvi 
reHa NT-3, mop/t 6biTb MAeHTwcbuunpoBaHbi 
TpeMR 0614MMM noAXOAaMu: a) m6pvipy\3au,\A9\ 
flHK-flHK, 6) npMcyTCTBHe win OTcyTCTBMe 
d^yHKi^Mfl reHa "MapKepa" m c) aKcnpeccufl 
BCTaBJieHHbtx nocneAOBaTenbHOCTeft. B nepBOM 
noAXQAe, npncyTCT8ne BCTaaneHHoro b Bexrop 
SKcnpeccMM wy)xepQAHoro rena MoxeT 6wTb 
o6Hapy>KeHO flHK-flHK rvi6pnAH3anMeH c 
ncnortb30BaHK8M nocneAOBaTenbHocreM, 

KOTOpbie flBJlfltOTCfl rOMOnorHHHbJMH 

MHcepTupoBaHHOMy NT-3 reHy. Bo btopom 
noAXQAe, cwcTeMa peKOM6nHaHTHbiW 

BeXT0p/XO3$1MH MOXOT 6blTb MAeHTMCfaMUjUDOBaHa 

m 0T06paHa Ha ocHOBe npMcyTCTBMW nnn 
OTcyrcTBHH onpeAeneHHbix d^yHKi^nfl rena - 
"Mapxepa" (HanpHMep, THMvwiH-KMHa3Hafl 

aKTHBHOCTb, peSHCTeHTHOCTb K aHTM6MOTHKaM, 

dpeHOTwn TpancdpopMauHn, o6pa30BaHne 
OKKnKWMOHHoro Tena b 6aKynoBMpyce h t.a), 
BbisbiBaeMbtx MHcepi^neR My>xepoAHbix reHOB m 
Bexrop. HanpHMep, ecnM NT-3 reH BCTaeneH 
BHyrpM MapxepHow tghhom nocneAOsaTenbHocrM 
Bexropa, to peKOM6MHaHTbi, coAep)Kau4i4e NT-3 
BCTaBxy Moryr 6wTb MAeHTHdpML^nposaHbi 
nocpeACTBOM OTcyTCTBMfl dpyHKu.Hn MapKepHoro 
Tnna. B TpeTbeM noAXOAe, peKOM6HHaHTHbie 
Bexropbi SKcnpeccHM MoryT 6biTb 
HAeHTH0HMHpoBaHbi nyTeM HCcneAOBaHun 
npoAyKTa ny>xepoAHoro reHa, 

SKcnpeccHpoBaHHoro peKOM6HH3HTOM. TaKHe 
nccneAOBaHMfl MoryT 6biTb ocHOBaHbi, 
HanpHMep, Ha dpH3HMecxMx huh 
dpyHKU.MOHa/ibHWX CBO^CTBax NT-3 reHHoro 
npoflytcra e 6M03xcnepHMeHTanbHbix cncreMax. 

KorAa KOHKpeTHan p6kom6h Ha hthba 
Monexyna flHK HAeHTHcbHi^HpoBana h 
BWAenena, An« ee pacnpocTpaHeHHA 
(THpawkipoBaHHfl) MoryT 6biTb Hcnonb30BaHU 
HecxonbKO H3BecTHbix MeTOAOB. KorAa 
yCTaHoaneHbi ycnOBHfl pocTa n noAXOA«mafl 

CHCTeMa-X03RHHa. peKOM6HHaHTHbie 

SKcnpeccMOHHbie BexTopw MoryT 6biTb 
pa3MHoxeHbj h nonyHeHbi b oonbtuoM 
KonHHecTBe. KaK o6i>«cH5inocb paHee. mop/t 
6biTb Hcnonb30BaHbi BeKTopbi sxcnpeccHH, 

KOTOpbie BK/IKNaiOT, HO H6 OrpaHHHUBaKJTCJt, 

cneAywu^HMH BexropaMH huh mx 
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npou3BOAHbiMu: Bkipycu Me/ioBexa win 
xnBOTHbix, raxvie kbk supyc KopoBbefl ocnw \m\v\ 
3A@H0BHpyc, Bktpycbi HaceKOMbtx. Taxne iok 
oaKynosupyc, ApoaoKeawe Beirropbj, 
eaKTepnoc^jaroBbie Beicropbi (HanpuMep, 

JlflM6fla), M BGKTOpN TtfiaSMHAHOR M KOCMMAHO& 

flHK, m T.n. 

B AonoriHeHMe, lutsmm KneTOK-xo3fleB mokct 
6biTb Bbi6paH TaKUM, MTo6bi oh MOAenvipoBan 
dKcnpeccviio BCTaoneHHbfX 
nocneAOBaTenbHOCTefl, hjim MOAHtpHMHpOBan m 
npon3BOflV4/i reHHbifl npoAyKT )KenaeMWM 
cneu,ndpnHHbiM o6pa30M. 3Kcnpeccnfl ot 
onpefleneHHbix npoMOTopoB moxot 6biTb 
ycuneHa b npacyTCTBHW onpeAeneHHbtx 
MHAyKTOpOB; T8K, moxho ynpaBnflTb 
oKcnpeccuetf co3AaHHoro reHerMMecKovi 
MHxeHepue^ npoTenHa NT-3. KpoMe Toro, 
paanKMHbie icneTKM-X03JieBa oonaAaioT 
xapaiaepHbiMM m cnei^n<J)HMecKMM m 
MexaHM3MaMn Ann TpaHcramnoHHoro h 
nocT-TpaHcnRi^MOHHoro npoi^eccuHra m 
MOAncpHKauMM (Hanpuwep, rnwK03n;inpoBaHWfl, 
pacmenjieHkm) npoTenHOB. MoryT 6brrb 

Bbl6paHbl COOTBeTCTByiOlAMe KneTOHHbie HUHMM 

hjih cucreMbi xosaeB Ann ooecneHeHua 
wenaeMofi MOA^cpuKai^nM k npoi^eccMHra 
SKcnpeccupyeMoro MyxepoAHoro npoTenHa. 
Hanprnwep, 3Kcnpeccn« b 6aKTepnanbHot4 

CHCT8M6 M0JK8T 6blTb MCnOJ1b30BaHa A™ 

npoAyMMpoeaHnfl HernMK03nnnpoBaHHoro 
HyKneoTHAHoro oenKOBoro npoAyKTa. 
3Kcnpeccnn b ApcotOKax npoAyunpyeT 
mMK03MnnpoBaHHbifi npoAyxT. 3Kcnpeccna b 
KneTKax MneKonnTaramHx mox&t 6wTb 
Mcnonb30BaHa Ann ooecneneHHfl "HaTMBHoro" 
r/iMK03WinpoBaHMn reTeponon/MHoro NT-3 
npoTeMHa. KpoMe Toro, pasnkNHbie cucTeMbi 
Beicrop/xo3«MH MoryT BnunTb Ha npoxo>KfleHMe 
T3KHX peaKl^MM, K3K npcTeojwwHecKoe 
pacmenneHiie, ao pa3nwMHoii creneHM. 

B cnei^ncpMMecKOM BbinonHeHnn 
M3o6peTSHMn, flHK, KOAKpywinan prepro NT-3 
Moxer 6btTb KnoHnpoBaHa b nnaswiMAe pCMV, 
aMruiwc^nL^MpoBaHa, a 3aieM ncncnb30BaHa Ann 
TpaHccpeL^MpoBaHHfl COS uneTOK 
Ka/ibuuR-cpoccpaTHbiM MeTOAOM (Chen m 
Okayama, 1987, Mol. Celt Biol. , 7: 
2745-2752), NT-3 aiaMBHOCTb MOJKeT 6uTb 
3aTewi coGpaHa H3 ktibtohho^ KynbTypanbHofi 
cpeAbi (cm. HpuMepbi 6n7, hiokb). 

Bbui cAenaH bwboa, mto MGF 

CMHT63VipyeTCfl B AByX pa3T1HMHblX 

cpopMax-npeAUJecTBeHHMKax, - atimhho^ m 
kodotkoA (Darling m AP-. 1983, Gold Spring 
Harbor Symp. Quant Biol., 48: 427-483). 
KopoTKaa (feopiwa aHanorviMHa "prepro"-cpopMaM 
BDNF w NT-3. CornacHO M3o6peTeHHK>, MoaceT 
6biTb xenaTenbHbtM ncnonbaoBaHMe 
SKcnpeccMOHHbix cucTeM, CQAep)KaLAkix flHK, 
KOAHpyioiAyio aHanorwMHyK) AnnHHyio cpopMy 
BDNF miw NT-3. flHK, KOAMpyiomaa 3TW 

AHUHHbie CpOpMbl-npQALUeCTBQHHMKH, M0>K8T 

6biTb MAeHTMCpMUMpoBaHa nyTeM 

CeKBeH M po B3H M KflHK W1M reHOMHO« flHK B 

o6/iacT«x, Bbiwe o6nacTe«, KOAnpyiou4MX 
3penwfl BDNF uriM NT-3 nemnA, m 
onpeAeneHvie nonoxeHun otkputoK 
TpaHcnni^MOHHOfl CHMTbJBatoLAe^ paMKM. 
CpaBHeHMe nocneAOBaTexibHOCTH NT-3 reHa c 
nocneAOBaTenbHOCTbto NGF n BDNF nosBonvino 
npeACKa3aTb ahuhhuW m kopotkh^ 
npeAiiiecTBeHHMKM NT-3 npoienHa (Our. 7B). 
34>(peKTMBHOCTb 3KcnpeccviM apenoro BDNF wrm 

NT-3 OT AJ1MHH0« uriM KOpOTKO« 
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cpopMbi-npeAUiecTBeHHMKa moxgt 3aBuceTb ot 
Mcnonb3yeMoft SKcnpeccviOHHOi^ cwcTeMbi m 
Mo^eT paanMMaTbCfl y pa3Hboc KneTOMHbix 

5.3.1. HAeHTMct)HKai^kifl n wwcTKa reHHoro 
npoflyKTa 3KcnpeccMH 

KorAa HAeHTHcpuijMpoBaH peKOM6MHaHT, 
KOTopwft OKcnpeccupyeT reH NT-3, reHHbivi 
npoflyKT MO)KeT 6biTb noABepmyT aHannsy. 
AHanns MoxeT 6biTb ocymecTBiieH nyTeM 
nccneAOBaHnfl, ocHOBaHHbix na cpM3HMecKnx m 
c^yHKi^MOHajibHbrx CBOflcTBax npoAyKTa, m 
BKnjwaiomvix paAHoaKTMBHoe MeneHne 
npoAyKTa c nocneAyKJLUMM aHanvt30M reneBbiM 
3neKTpo4x)pe30M. 

KorAa HAeHTMCpm^MpOBaH NT-3 npoTenH, oh 

MOJKQT 6blTb BWAeneH H OMMlAeH CTaHAapTHblMH 

MeTOAaMM, BKntoMan xpoMaTorpadpnK) 
(HanpuMep, noHHbifl o6MeH, acpdpuHHOCTb m 
rexib-4>KnbTpauiin kojiohhoB xpOMaTorpa0neR), 
i^eHTpucpyrnpoBaHMe, AndxpspeHi^npoBaHHafl 
pacTBopMMOCTb, min njooofl Apyrofl 
cTaHAapTHofl TexHonorneW ahr ommctkm 6enKOB. 
4>yHKmiOHanbHbte CBoPicTBa Moryr 6uTb 
OL\eHeHbi c ncnonb30BaHneM rno6oro 
noAxoA«LAero onbiTa Ha HeRpoHax (ho He 
orpaHMHUBaw stum) raHrnweB AopcanbHoro 
xopHfl L^biruiRMbero 3M6pkiOHa, cuMnaTHMecxnx 
raHrnneB wwa raHmneB, nponcxoAfliMux H3 
HGBpajibHbix nnaKOA- 

5.4. MccneAOBaHne 6wonorMMecKO« 
axTMBHOCTM HeMpoTponnHa-3 

CornacHO HacroniAeMy M3o6peTeHMio, MC»KeT 
Mcnoxib30BaTbcn niooan cwcTeMa, KOTopan 
KonvwecTBeHHo nnn KaqecTBeHHO yxasbiBaeT Ha 

NT-3 aKTMBHOCTb. riOCKOJlbKy NT-3, B OTJlUHMe 

ot BDNF n NGF, coAe&CTByeT OTpacTaHHK) 
HeflpMTOB iok y nponcxoAf iMux ot HeBpa/ibHofl 
nnaKOAbi hoao3hux raHrnneB, TaK n y 
cMMnanmecKVix raHrnneB, to nwoan M3 gtux 
cucTeM, b AononHeHMe k cncTeMe KyrtbTypbi 
raHrnnn AopcanbHoro Kopn« (DRG), MOKeT 6biTb 
ncnojibaosaHa b KanecTBe 6nonccneAOBaHHfl Ha 
NT-3. MccneAoaaHne c DRG M0*eT 6biTb 
ocymecTaneHO iok onncaHO y Barde m ap 
(1980, Proc. Natl. Acad. Sci., CWA, 77: 
1199-1203). HccneAoBaTeribCKafl cncTeMa c 
HOA03HbiM raHmneM MoneT 6brrb ocymecTBneHa 
KaK onncaHO y Lindsay n AP-. 1985, Dev. 
Biol., 112: 319-328). CncTeMa c 
cnMnaTMHecKMM raHrnneM moxot 6biTb 
ocyiAecTBneHa KaK onwcaHo y Barde u pp., 
1982, EM BO, 1: 549-553). 

5.5. TeHw n npoTeHHbi HefipoTponMHa-3 

C ncnojib3oaaHneM onucaHHbix ebiiue 
MeTOAOB (cm. Ta»Ke pasAenbi 6 n 7), BHM3y 
6binn onpeAeneHbi cneAywiAne 

HyicneMHOBOKMcnoTHbie nocneAOBaTe/ibHOCTM, m 
6binM BbiBeAeHbi AeflyKUnew cooTBeTCTByiomne 
iam aMHHOKncnoTHbie noc/ieAoaaTeribHOCTn. 
Bbina onpeAeneHa nocneAOBaTeribHOCTb 
reHOMHoro NT-3 Mbiiun, KOTopan M3o6pa)KeHa na 
<t>nr. 7. Bbina onpeAeneHa reHOMHaw flHK NT-3 
nocneAOBaTeribHOCTb MenoBeica, KOTopan 
npeACTaBneHa Ha <t>nr. 11, Ha KOTopoft Taiwe 
noKa3aHU flHK nocneAOBaTenbHOCTM Kpbicbi. 
KajKflan ns 3tmx nocneAOBaTenbHOCTeK, nnn nx 

CpyHKmiOHanbHblX 3KBH3aneHTOB, MO)KeT GblTb 

ncnonb30BaHa b cooTBeTCTBHM c M3o6peTeHneM. 
flononHMTenbHO, M3o6peTeHMe xacaeTcn NT-3 
reHOB m npoTenHOB, BbiAeneHHboc ot Ta«vtx 
mctomhukob, KaK cbmhom, 6wmm«, KoujannW, 
hthhmR, noujaAHHbiW nnn KponnMkiR, a TaioKe ot 
npHMaToa w n«)6bix Apyrwx bhaob, y KOTOpbix 
cymecTByeT aianBHOCTb NT-3. M3o6peTeHne 
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Aartee HanpaaneHo Ha ynacTKM 
aMMHOKucnoTHbix nocneAOBaTenbHocTetf NT-3, 
coAep^mwe no weHbiueW Mepe 10 
HyKneoTMflOB, Taiwe cy6-nocneA0BaTenbHocTM 
BKntoMaioT cnocoOHwe k rw6pMAM3au>iM yMacncM 
NT-3 nocneflOBaTenbHocTH, KOTOpbie 
Mcnonb3yK>TCH. HanpMMep, b onuTax no 
HyKnenHOBOKMcnoTHOM rM6pnAH3auwM, cayaepH- 
m Ha3epH-6noT-aHanM3ax; m t.a. M3o6peTeHne 
Taiwe ooecneMMBaeT NT-3 npoTenH, era 
cpparMeHTbi m npoMSBOAHbie, cornacHO 
aMM HOKHcn oTHb) m nocneAOBaTenbHOCT«M, 
npeACTaaneHHbiM Ha <J>mi\ 2, 7, m 11 nnn nx 
cJjyHKUMOHanbHbie npoM3BOAHbie. H3o6peTeHne 
TaioKe ooecneMMBaeT dpparMeHTbi win 
npOMSBOAHbie npoTeidHOB NT-3, KOTOpwe 
BicnKwaioT aHTwreHHbtW AOTepMUHaHT (wtm 
AeTepMMHaHTbi), mjim xe roropbie nannioTCJi 

0y H KH HOHafl bHO aKTMBHblMM. B TeKCTB onMcaHun 

BbipaxeHiie "QtyHKUMOHanbHO aKTMBHwiV 1 
03HaMaeT "oonaAaiOLUMM' nonoxmenbHoW 
aKTHBHOCTbio no pe3ynbTaT8M onbtToa Ha 
H3BecTHy»o (^jyHKUMio NT-3, HanpMMep, 
nccneAOBaHMfl c u,unjiflMbMM smopmohom DRG, 
HOA03HbiM M/iw CHMnaTHHecKHM raHrnvteM. 

HanpMMep, HyKneHKOBOKMcnoTHbie 
nocneAOBarenbHOCTH , M3o6pax<eHHb)e Ha Our. 2, 
7 m 11 Moryr 6wTb HSMeneHU nyTeM 
3aMemeHMfl, AononHeHMM* win McicnK>MeHMM\ 
KOTOpbie ooecneHMBaioT dpyHKUMOHanbHO 
3kb n Bane HTHbie Monexynw. EnaroAapfl 
AereHepauun Hy KneoTMAH bix KOAMpyiomvix 
nocneAOBaTanbHOCTeW, Apyrwe flHK 
nocneAosaTejibHocTH, KOAMpyioiAMe b ochobhom 
Ty ace aMMHOKMcnoTHyK) nocneAOBaTenbHOCTb, 
MsoCpaxeHHyio Ha <t>w. 2, 7 m 11, MoryT 6uTb 
ncnojib30BaHbi na npajcrnKe cornacHO 
HacTowiAeMy M3o6peTeHMK>. Ohm BxnioMaiOT, ho 
He orpaHMMMBaioTCH, HyKneoTMAHwe 
nocneAOBaTanbHOCTM, BxntoMaiou^ne bcs win 
nacTb reHOB NT-3, M3o6pa»ceHHbix na <t>w. 2, 7 
h 11, KOTOpbie MSMeHeHbi 3aweHoti pasnnHHbix 

KOAOHOB, KOTOpbie KOAHDyiOT CpyHKl^MOHa/lbHO 

3KBMBaneHTHbie aMMHOKMcnoTHwe ocraTKM 
BHyTpn stom" nocneAOBaTenbHocTM, npoAyMnpyw 
TaxviM o6pa30M "MonHamyio" MyTanmo. 
AHanorwMHO, k NT-3 npoTenHaM, nnn mx 
0parMeHTaM nnn npoM3BOAHUM no 

H306peTeHMK) OTHOCflTCfl, ho He 

orpaHUHUBaioTCfl, Tatme npoTeuHbt, Koropbte 
coAepxaT b KanecTBe nepSMMHOfl 
aMHHOKvtcnoTHOfl nocneAOBaTenbHocTM, bc» 

MJIM MaCTb 8 MM HOKMCTtOTHOfl 

nocneAOBaTenbHocTM, M3o6pax<eHHOM Ha Our. 2, 
7 m 11, BKniwafl M3MeHeHHbie 
nocneAOBaTexibHocTM, y kotopwx 

CfcyHKUHOHa/lbHO 3KBHBart8HTHbie 

aMMHOKMcnoTHwe ocraTKM 38MeiAeHbi ocraTKaMM 
BHyTpn nocneAOBaTenbHocTM, npMBOAfltUMe k 
MO/iHameM* MyTaLiMM. HanpMMep, oamh mjim 

OOnee aMMHOKMCnOTHblX OCTaTKOB BHyTpM 

nocneAOBaTenbHocTM MoryT 6biTb 3aMemeHu 
Apyrofl aMMHOKMcnoToR noxo*efl nonnpHOCTM, 
KOTopan AeflcTByeT iok dpyHKUMOHanbHufl 
SKBMBaneHT, npMBOAflLAMfl k MOJNaiueMy 

M3MeHBHMK) nOCTieAOBaTenbHOCTM. 3aM6Hbl An« 

aiMMHOKMcnoTbi BHyTpM nocneAOBaTenbHocTM 
MoryT 6biTb BbiSpaHbi M3 Apyrva MTieHoa Knacca, 
k KOTopoMy npMHaAne>KMT 3Ta aMMKOKMcnoTa. 
HanpMMep, HenonapHue (rMApoq^oCHbte) 

aMMHOKMCnOTbl BIOItCNaiOT SU13HMH, neflUHH, 

M3oneRuMH. BanMH, nponMH, c|)eHMnanaHMH. 

TpMnTO(|)aH M M6TM0HMH. flonspHbie 

HeftTpanbHbie aMMHOKMcnoTW BKnKwawT rnMUMH, 
cepMH, TpeoHMH, l^mctomh, tmdo3mh, acnaparwH 
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m rnyTaMMH. riono)KMTeribHO 3apH)KeHHbie 
aMMHOKMcnoTbi (menoHHbie), sto - aprMHMH, 

nM3MH M rMCTHAMH. OTpMl^aTeXlbHO 3apfl)KeHHbie 
(KMCJlOTHbie) aMMHOKMCJlOTbl BKTllOMaJOT 

acnapTOByio KMcnoTy m myTaMMHoeyio KMcnoTy. 
B o6"beM M3o6peTeHM« Tarae BKmoneHbi NT-3 
npoTeMHbi mjim mx cpparMeHTbi mjim mx 
npOM3BOAHbie, KOTOpbie AncpcJ)epeHUMajibHO 
MOAM0ML(MpoBaHw bo BpeMa mjim nocne 
TpaHcnMpoBaHMn, HanpMMep, npM 

mMK03MJlMpOBaHMM, n pOTGOnMTMHeCKOM 

pacmenneHMM, nnrMpoBaHMM k MoneKy/ie 
aHTMTena mjim ApyroMy xneTOHHOMy nMranoy. m 
T.n. 

AononHMTenbHO, AaHHbi& NT-3 MOxeT 6bJTb 

MyTMpOBaH "MH BMTDO" MJIM "MH BMBO" AnR 

co3A3HMn m/mjim An« paapyiueHMfl 
nocneAOBaTenbHOCTefl TpaHcnMposaHMn, 

MHMI^Mai^MM M/MDM TepMMHai^MM, MJIM PJ\* 

co3AaHMfl eapMauMfl b KQAMpyioiAMx oo/iacmx 

M/MJIM 06pa308aHM$1 HOBblM* Ca^TOB peCTpMKl^MM 

SHAOHyK/ieaaaMM, mjim pa3pyiueHMfl yxe 
MMeBiuMxcn ca^TOB pecTpMKUMM, Ann 
o6neweHMfl ppnt>Heftw&To MOAMcpMUMposaHMP 
"mh BMTpo". MoxeT 6brrb McnojibsoBaHa niooafl 
TexHonorMfl MyTareHe3a, MSBecTHan no ypoBHio 
T6XHMKM, BKJIKJHaa, HO He orpaHMMMBancb, 
caflT-HanpaaneHMM' MyTareHea "mh bmtdo" 
(Hutchinson m AP ■ 1978, J. Biol. Chem., 
253: 6551), Mcnonb30BanMe TAB® nMHKepoB 
("OapMai^na") m t a- 

5.6. TeHepMpOBaHMe 
aHTM-HeMpoTponMHOBba-3 aHTMren 

CornacHO M3o6peTeHMJO, NT-3 npoTeMH, a 
Taicxe era cpparMeHTbi mjim npOM3BOAHwe, MoryT 
6biTb McnonbsoBaHbi b Ka4ecTBe MMMyHoreHa 
An» reHepMpoBaHMfl am-w-NT-3 aHTMren. 

Hto6u Aanee ynynujMTb npaBAonoAo6Me 
npoAyUMpOBaHMfl aHTM-NT-3 MMiwyHHoro OTBeTa, 
aMMHOKMcnoTHaq nocneAOBaTenbHOCTb NT-3 
MoxeT 6biTb npoaH3JiM3MpOBaHa Ann 

MAeHTM^ML^MpOBaHMfl yMaCTKOB MOJlOKynbl, 

KOTopwe MoryT 6biTb accouMMpOBaHbi c 
noBbiweHHoB MMMynoreHHOCTbio. HanpMMep, 
aMMHOKMcnoTHan nocneAOBaTenbHOCTb moxot 
6biTb noABepixyTa KOMnb^OTepHOMy a Han nay 
Ann MAeHTM$Hi4MpoaaHMfl noBepxHOCTHbix 

SnMTOnOB, B COOTB6TCTBM M C MBTOAOM HOOp M 

Woods, 1981, Proc. Natl. Acad. Scl, CLUA, 
78: 3824-3828, KOTOpbifl 6bin ycneujHO 

MCnOJ1b30BaH Ann MAeHTMdpMI^MpOBaHMfl 

aHTMreHHwx nenTMAOB TenaTMTa B 
noBepxHOCTHoro aHTMreHa. AnbTepHaTMBHO, 
BbiBeAeHHbie aMMHOKMcnoTHbie 
nocneAOBaTenbHocTM NT-3 ot pa3nMMHbix bmaob 
Moryr 6wTb cpaBHeHbi m npM stom 

MAeHTM(}>Mi;MpOBaHbt OTHOCMTenbHO 

He-roMonorMHHbie o6nacTM; stm 

He-roMonorMHHbie o6nacTM CKopee Bcero m 
6yAyT MMMyHoreHHbiMM Ann paaHbix bmaob. 

Ann no^yneHMn MOHOKnoHanbHUX aHTMTen, 
HanpaaneHHbix npOTMB NT-3, moxot 6b»Tb 
McnojibSOBana niooan TexHonorMn, KOTopan 
ooecneMMBaeT npoM3BOACTBO Moneicyn aHTMTen 
CTa6MnbHoR KneTOMHoW /iMHMefl b KynbType. 
HanpMMep, rM6pMAOMHan TexHonomn, 
paapaooraHHan nepBUMM Kohler m Milstein 
(1975, Nature, 256: 495-497), a Taioxe 
TpMOMHan TexHOJion/ifl - rM6pMAOMa 
HenoBeHecKMX B-KneTOK (Kozbor m AP-, 1983, 
Immunology today, 4: 72), EBV - rM6pMAOMHan 
TexHonon/m Ann npoAyuMpoBaHMn 
nenoBeMecKMX MOHOKJioHanbHbix aHTMTen (Cole 
m AP-. 1985, B KHMfe "Monoclonal Antibodies 
and Cancer Therapy", Alan R. Liss. Inc. pp. 
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77-96) w noAOOHbie mm MeTQflbi, KOTopbie 
oxaaTbiaaeT Hacrofltnee M3o6peTeHne. 

MoHOKnoHaribHue aHTMTena flnn 
TepaneBTMMecKoro npMMeHeHMH MoryT 6bm> 
MenoBeMecKMMii MOHOxnoHaribHbiMM aHTwTenaMM 

WVA XMMepHblMM MGJIOBCKO-MblUJHHblMH (MnM 
ApyrMX BUflOB) MOHOKflOHan bH bl MM 3HTHTeJiaMM. 

MenoBeMecKMe MOHoxnoHanbHwe aHTMTena 

MOP/T 6blTb 0O3flaHbl niOOOfl M3 

MHoroHwcneHHba rexHonorwfl, M3BecTHbix no 
ypoBHio TexHMKM (HanpMMep, Teng h AP-, 1983, 
Proc. Natl. Acad. Sci., CUJA 80: 7308-7312; 
Kozbor n AP- , 1983, Immunology today, 4: 
72-79; Olsson vi AP-, 1982, Meth. Enzymol. 
92: 3-16). 

Monexynbi XMMepHux aHTMTen mop/t 6uTb 
no/iyM8Hbi c coaepxaHweM mwujhhoto 
aHTkireH-CBfl3biBa»omero flpMeHa c 
MenoBenecKHMn nocTOAHHUMM oonacrrsMM 
(Morrison n AP- , 1984, Proc. Natl. Acad. 
Sci., CLUA, 81: 6851, Takeda m flp., 1985, 
Nature, 314-452). 

PaajiMMHbie M3Becmbie npou,eAypbi MoryT 
6biTb ncnorib30BaHbi Ann npOAyu,MpoBaHMn 
noriMKnoHanbHbix aHTMTen k onMTonaM NT-3. 
jO/m nonyMeHMfl aHTMTen, pasnnMHbie 
XMBOTHbie-xo3«eBa MoryT 6biTb 
MMMyHM3npoBaHbi MH-bexujiefl NT-3 npoTenHa, 
win era 0parM6HTOB, win ero npoM3BOAHbix, 

BKTIK)H3H, HO H6 OfpaHMHMBaSCb, KpOJlUKOB, 

Mbiwefl, Kpwc m t.a- Pas^MMHbie aflbK)BaHTbi 
MoryT 6wTb McnonbsoBaHbi Ann ycuneHMJ? 
MMMyHo/iornMecKoK peaKu,MM, 3aBHCHU4eM ot 

BklAa )KM B0TH0rO-XO3flHHa , M BWllOHaeT, ho He 

orpaHMMMBaeTCfl, MMHepanbHbiMM renflMM 
<J>pePiHAa (nortHbiMH unM Heno/iHbiMM), tbkmmm 

K3K anWMUHUfl rviopOKCMA. 

nOBepXHOCTHO-aKTMBHbfMM Cy6CTaHU,MflMM, 
T3KMMM K3K JlH30JieUMTMH, nnypOHOBbie 

noJinojibi, nonnaHMOHbi, nenTMAbi, MacnnHbie 
3MynbcnM, reMoquaHUHw rikiMdpu yjikiTKki, 
AMHMTpodpeHOJi, m noTeHL^nartbHO none3Hbie 
MenoBeMecicMe a/ibtoBaHTw, Taxne khk BCC 
(Bacille Calmetle-Guerinl m Corymebacterium 
parvum). 

MonexynflpHbifl KnoH aHTMTena k anMTony 

NT-3 M0X6T 6blTb npMrOTOBJieH M3BeCTHblMM 

MeTOAaMM. TexHonorMfl pexoM6MHaHTHOfl flHK 
(cm. . HanpMMep, MaHMaTMca "JlaoopaTOpHbiM" 
yMe6HMx no MonexynnpHOMy xnoHMposaHMio, 
1982, Gold Spring Harbor, Hbio-Ciopx) MO*eT 
GbiTb Mcnonb30Bana Ann KOHCTpyMpoBaHM* 
HyxneviHOBOKMcnoTHbix nocneAOBaTe/ibHocTefi, 
KOTopue KOAMpytoT Monexynbi MOHoxnoHanbHbtx 
aHTMTen, MnM mx a htm reH-CBnsbi Baiou^Me 
oenacTM. 

Monexynbi aHTMTen MoryT 6biTb OMMiueHbi 

MSBeCTHbIMM M6TOABMM, HanpMMep, 

MMMyHOa6COp6U,M0HHOfl MnM MMMyHOadXbMHHO^ 

xpoMaTorpacbweM, xpoMarrorpadJMHecxMMM 

MOTOAaMM, T3KMMM X3X HPLC 

(Bb)coKonpon3BOAMTenbHaa >kmakocth3ji 
xpoMaTorpa4>Mfl), unw mx consTaHMflMM m T.n. 

OpanweHTbi aHTMTen, coAeprcaiAMe MAMOTMn 
Monexynw, mop/t 6wTb reHepMpoaaHbi 

M3B6CTHbiMM MOTOAaMM. HanpMMep, T3KM6 

dDpanueHTbi BxnioHaioT, ho He orpaHMHMBaioTcn: 
F(ab')2 dpparMeHT, xoTopbttf mokot 6biTb 
nonyneH nepeBapMBaHMeM Monexynw aHTMTena 
nencMHOM; Fab' cbparMeHTbi, xoTopwe MoryT 
6biTb reHepMpoBaHbi nyTOM yMeHbiiieHMfl 
KonMHecTBa cynbdpMAHbix moctmkob 
F{ab') 2 (bparMeHTa, m 2Fab unM Fab 
cbparMeHTbi, KOTopwe MoryT 6biTb 
reHepupoBaHbi o6pa6oTKO« Monexynbi aHTMTena 
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nanaMHOM m peAyMMpytoLqMM areHTOM. 
5.7. npMMeHeHMe M3o6peTeHMfl 
HacTonu^ee M3o6peTeHMe xacaeTcn 
HyxneMHOBOKHCJioTHoyi nocneAOBaienbHOCTH 
NT-3 m b ochobhom MMCToro npoTeMHa, 
nenTMAHbix dppanvieHTOB mjim npoMSBOAHbix 
NT-3. NT-3 mojkot 6biTb nonyneH b 
KcnMHecTBax, AOCTaTO^Hbix Ann AnamocTMKM m 
TepaneBTMMecKoro npMMeHeHMfl. AHanorMHHo, 
aHTM- NT-3 aHTMTena m NT-3 
HyKneMHOBOKMcnoTHbie npo6bi mop/t 6biTb 
Mcnonb3QBaHbi c i^enbto AnarHOCTMMecKoro m 
TepaneBTMHecKoro npMMeHeHMfl. 
6onbUJMHCTBa ueneft, fiBn«eTCfl 
npeAnoMTMTenbHbiM McnonbsoaaHMe NT-3 reHOB 
MnM reHHbfx npoAytcroB Tex ace bmaob JKMBOTHboc 
Ann AnarHOCTMMecKMX MnM TepaneBTMMecKMX 
Henefl, xota Taxxe b cnet^MdpMHecKMX 

BbinonHeHMflX M306peTeHMR MOXeT 6blTb 

nonesHWM nepexpecTHo-B nflOBoe 

McnonbsoBaHMe NT-3. 

5.7.1. AnarMOCTMMecxMe npwMeHeHMn 
HacTOJimee M3o6peTeHMe, KOTopoe 

OTHOCMTCn K HyKneMHOBblM KMCnOTaM, 

KOAMpyioiAMM NT-3 m k npOTeMHaM, nenTMAHbiM 
dpparMeHTaM MnM npOMSBOAHUM NT-3, a Taxxe k 
aHTMTena m, HanpaanenHbiM npoTMB NT-3 
npoTeMHa, nenTMAOB MnM npoMSBOAHboc, moxot 
6biTb Mcnonb30BaHO nns AnamocTMKM 
3a6oneBaHM« MnM HapyiueHM« HepBHOft 

CMCTeMU, KOTOpbie MOP/T 6blTb CBfl3aHbl C 

M3MeHeHMRMH b narrepHe axcnpeccMM NT-3. 

B pa3nnHHbix BunonHeHMHx M3o6peTeHMn, 
NT-3 reHbi m cooTBeTCTByioiAMe mm 
HyxneMHOBOKMcnoTHbie nocneAosaTenbHOCTM m 
cy6-nocneAOBaTenbHocTM, BxniOMafl 
KOMnneMeHTapHwe nocneAOBaTenbHOCTM, mop/t 
GbiTb Mcnonb30BaHbi b axcnepMMeHTax no 

AMamOCTMHeCKOH" TM6pMAM3aHMM. NT-3 

HyxneMHOBOKMcnoTHbie nocneAOBaTenbHOCTM m 
cy6-nocneAOBaTenbHOCTM, BioiKxatou^Me oxono 
15 HyxneoTMAOB, mop/t 6biTb McnonbsoBaHbi b 

K3M6CTB9 rM6pMAM3ai^MOHHb!X HpOG. 

rM6pMAM3aUMOHHbie OnbJTbl MOP/T CbJTb 

Mcnonb30BaHbi Ann o6Hapy)KeHMn, 

npOrH03MpOBaHMJ1. AMarHOCTMKM MnM 
MOHMTOpMKra COCTOflHMM, HapyLUGHWH' MnM 

saccneBaHMft, cBA3aHHbix c msmchchmjimm b 
NT-3 BKcnpeccMM, BKmonafl, b MacTHOCTM, 
cocTOHHMfl, npMBOAHiAMe k nospe>KAeHM»o 
cencopHbix He^poHOB. TaKMe 3a6oneBaHM« m 

COCTOflHMfl BKnKXaiOT, HO He OrpaHMMMBaiOTCfl, 
TDaBMbl UHC, MH0apKMMK), MHCbeKUMK), 

AereHepaTMBHoe HepBHoe 3a5oneBaHMe, 
snoxanecTBeHHbie 6one3HM MnM 

nocneonepaujioHHbie n3MeHeHnq, Bxn)OHaK}U4vie, 
ho He orpaHMMHBatoujMecfl. 6one3Hb 
AnbipoftMepa, 6one3Hb napxMHCOHa, xopen 
XaHTMHiroHa. HanpMMep, o6u4an PHK B 
TxaHeBOM o6pa3i4e nat^MeHTa MO>xeT 6biTb 
MCcneAOBaHa Ha npMcyTCTBMe NT-3 mPHK, 
npMMeM M3MeHeHMe xonMHecTBa NT-3 mPHK 
6yA6T yxa3bmaTb Ha HeBpanbHyjo AereHepat^mo 
B anbTepHaTMBHOM BbtnonHeHMM 
M3o6peTeHM5i, aHTMTena, HanpaaneHHbie npoTMB 
NT-3 npoTeMHa, nenTMAHbix dppanvieHTOB MnM 
npoM3BOAHbix, MoryT 6bJTb McnonbsoBaHbi Ann 
AMan-iocTMKM 3a6oneBaHMM m HapymeHMi^ 

HepBHOR CMCTeMbl, BKniOMan, B MaCTHOCTM, 

ceHCOpHbie HapyujeHMn m AereHepaTMBHbie 
3a6onesaHHfl cemaTKM, a Taxxe HapyiueHMn m 
3a6oneBaHM«, nepesMcneHHbie Bbiiue. AHTMTena 
no MsoGpeTeHMio mop/t 6biTb Mcnonb30BaHbi, 
HanpuMep, a rn6 pMAMsa i^moh hom TeXHonorMM "mh 
CMTy" (Ha Mecre), c Mcnonb30BaHMeM TxaHeBbix 
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o6pa3i40B nai^^ieHTa npn hgooxoahmoctk TaKOfl 
oi^eHKH. B APyroiw npuMepe, aHTmena no 
M3o6peTeHMio MoryT 6btTb ncnojib30BaHbi b 
npoi^Bflype ELISA nns oOHapytfeHUH h/wjih 
M3MepeHM« KonnMecTB NT-3, npucyTCTByioiAero 
b >khakmx o6pa3Max; noAo6HbiM mo o6pa30M 5 
aHTHTena no n3o6peTeHwo wioryT 6biTb 
ncnonb30BaHbi npw BecTepH-6JioT-aHa/iH3e An* 
oGHapyxeHun w/nnn n3MepeHua NT-3, 
npHcyTCTByiomero b tiohh unw jkmakmx 
oopaauax. 10 

B AanbHe^LueM BwnoJiHeHMH u3o6peT6Hnn, 
NT-3 npoTenH, neniMAHbie cpparMeHTbi m/im 
nponsBOAHbie MoryT 6biTb ncnonb30BaHbi atih 
AnarHocTUKvi 3a6oneBaHHfi n HapyweHHfl 

HepBHOfl CidCT6Mbt. B M3CTH0M BbinODHSHHH, HO 

H8 C UBJIblO OrpaHMMSHMfl M306peT6HMfl, /5 

MeneHbie NT-3 npOTeviHbi unu nenTHAHbie 
cpparMGHTN Moryr 6biTb McnojibaosaHbi Ann 

WAeHTMCpHI4MpOBaHHfl TK3HeM WJ1H KTQT0K, 

KOTopbte 3KcnpeocnpyK)T NT-3 peLjenrap, htoow 
MABHTHc{)imnpoBaTb a6eppamin 3Kcnpeccnn 
NT-3 peuemopa n aaieM noreHuua/ibHbie 20 

OTKnOHeHHH OT HOpMbl B TK3HM, W1H KTieTOHHyiO 

pea«nnK) Ha NT-3. 

5.7.2. TepaneBTMHecKHe npMMeHeHH* 
HacToamee M3o6peTeHkie, KOTOpoe 

OTHOCMTCfl K HyKJieHHOBblM KMCnOTaM, 

KOAwpywmwvi NT-3 k 6enKaM, nemnAHbiM 25 
(pparMeHTaiu wnu npon3BOAHbiM, Tax jkq ok k 
aHTHTe/iaM, HanpaaneHHbiM npoTMB NT-3 
npoTenHa, nenrMAOB unu npon3B0AHWX, MOXceT 
6biTb ncnonb30BaHO Ann neMeHMa GonesHefl m 
HapyujeHM^ hgpbhow ciicTeMbi, KOTopwe 3Q 
cBH3aHbJ c n3MeHeHMAMH naTTepHa SKcnpeccvw 
NT-3. min Koropbie MoryT npOMCXOAHTb na-sa 
B03AeWcTBn« Ha opraHH3M NT-3 win aHTM-NT-3 
aHTHTenaMM. 

B paanHMHbix BbinonHeHunx wsoopeTeHMH, 
NT-3 npoTeMH, nenTMAHwe cpparMeHTbi nnn 35 
npoM3B0AHbie MoryT bboahtch nauneHTaivi, y 
Koropbix HepBHaq cncTewia 6bina noape^eHa 
TpaBMaMM, xMpyprnefl, muewneR, wH(pen\weO, 
6one3HflMH oOMeHa BeunecTB, ronoAaHweM 
(nwineBOM HeAocraTOMHOCTbto), 

3/lOKaweCTBGHHbJMH 60Jie3HHMM \ATM <0 

OTpaBJieHMHMM. B paannMHbix cneuwcpMHecKMX 

BbinOilHeHMflX M306peTeHMfl, NT-3 M0>KST 6blTb 
BBeABH MeCTHO K CeHCOpHbIM HefipoHaM, 
KOTopue Cbinn pacceneHbi, BK/nonan, ho hg 
orpaHUMMBajicb hmh, HeHpoHbi b raHrnunx 
AOpcanbHoro KopHfl nnn b ntoooi* M3 cneAymmux 46 
TKaHe^: KoneHHaTbifl, bhcomhuA wvi HOA03Hbifl 
raHrjiwn; BecTMOynoaKycTHHecKufl KOMnreicc 
Vlll-ro Mepennoro HepBa; BeHTponaTepanbHbi^ 
non»oc MaKCMJino-MaHAn6ynfipHoR Aonw 
Tpo^HMMHoro raHrnnfl, Mesemiecfca/ibHbifl SQ 
Tpo»HMMHbi« Hytcneyc n cwwnaTimecKHe raHmnn. 
Mo>KeT ObiTb «cenaTeribHbiM BBOAMTb 
OTHOCHiHuecfl k NT-3 nenTHAbi una NT-3 
npoTGHH nyieM aAC0p6i^kivi Ha MeM6paHe, 

HanpHMGp, MGMgpaHG H3 CMJiaCTUKa, KOTOpafl 

MO)KBT 6blTb HMn/iaHUpOBaHa B6J1M3M 55 

paccGMGHHoro HepBa. HacTonmee u3o6peTeHne 
TaKxe MO)KeT 6biTb ncnonb30BaHO, Hanpwwep, 
Anfl ycKopennfl BoccTaHOBneHUfl nai^neHTOB, 
CTpaAawiAMX AMa6eTHMecKO« HeflponaTne«, 
nanpMMep, MynbTMn^eiccoM MOHOHenponaTnw m 
Avta6eTMHecKoft nepwcpepHMHOM HeiiponaTMeii. SO 

B AonoriHeHne < AViaSeTMMGCxoM 
HeflponaTw-t, OTHoc«mnec« k NT-3 nenTMAw nnn 
NT-3 npoTenH MoryT TaiOKB ObiTb ncnorib30BaHbi 
Ann /leHBHUfl Apyrux nepMcpepMflHbifl 
HeflponaTuft, BKniwafl, ho hq orpaHnnviBaflCb, 
cneAyioiuMe: HeKponaTMJi, cBwaHHan c 



BHpycHoR MHcpeia^neti, BKmoMan cmhapom 
npnoCpeTeHHoro uMMyHOAGtpunma (CriMfl), 
HHCpGKUMOHHbJpi MOHOHyioieos C nOJIUHespMTOM, 
BwpycHbirt renaTm c nonnH8BpMTOM, cmhapom 
rnAeHHa-Eappe (nonnHeBpMT): HG^ponarun, 

CBfl3aHHafl C 60TynH3M0M, TOKCMHBCKMG 

nonnHeflponaTMM. BwiiOMan HeflponaTMH, 
CB5i3aHHbie c orpaaneHneM cbuhuom unu 
ajiKoroneivi: nuinesbie HewponaTnw, BKnionafl 
noAocTpyro kom6h h m po BaH Hy 10 AereHepai^mo; 
aHrvionaTMHecKMe HeiSponaTMM, BKHJonafl 
HGfl pOnaTH M, CBA3aHHbie c cmctgmho^ KpacHofl 
BOJinaHKoSi ("nionyc 3pnTpeMaT03MC"); 

HGMpOnaTMM, CBfl3aHHbie C CapKOHAHUMH 

6o/]e3HnMM; Kapi^ktHOMaTOSHan HeAponaTMn; 
KOMnpeccviOHHan He^ponaTMfl (nanpuMGp, 
cmhapom 3anflCTHoro TyHHanfl) m 
HacneACTBeHHbie HefiponaTMH. 
HacneACTBeHHbie HePiponainn, KOTopue MoryT 

/IBHHTbCB C MCn0J1b30BaHM8M NT-3 MJ1M 

OTHOCfliAMXcfl k NT-3 npoTenHOB, BicnioMaioT 
aTpoc^njo Manooepi^oBofl wycKynaTypw, "familial 
disautomia", m nporpeccupyioinap 
rnneprpc4>MHecKan HeMponaTMn. 

B APyrVIX BbinonHBHMBX M306pGTGHHfl, NT-3 

npoTevtH utim nenTkiAHbie 0panvieHTU ww\ 
npon3BOAHb»e MoryT GbiTb ncnonb30BaHbi An» 

/lOHeHHH BpO)KAeHHbJX COCTOflHMfl MJ1H 

HeRpoAereHepaTMBHbix HapyiueHM^, BKntcwan, 
ho He orpaHMHHBaflCb, 6ojie3Hb AiibMxaflMepa, 
6one3Hb DapKMHCOHa, pacceflHHufl cxnepos, 
aMnoTpocpHbiti JiaTepa/ibHbi^ cxnepoa m xopen 

XaHTMHITOHa. 

B cnequctwHecxoM BbinojiHeHMM 
M3o6peTeHMfl, BBefleHwe NT-3 npoTenHa nnn ero 
nenTMAHbix cpparMGHTOB urn era npon3BOAHbix 

M0JK8T OCyiAeCTBnflTbCfl COBM8CTHO C 

XMpyprMHecKofl MMnnaHTai^vieW tiohm npu 
jieMeHMM 6one3HM Anbuxa^Mepa m/utim ooneaHM 
ilapKHHCOHa. KaK noKa3ano b Cenqnn (npHMepbi) 
11, cm. HM)Ke, NT-3 cnocoocTByeT BbixuBaHHio 
AonaMnHsprvmecKMX HeftpoHOB; nocKonbKy 
AonaMWHspfMMecKHe hb^pohu pa3pyiuaK)TCJi 
npn 6ojie3HM napKMHCona, NT-3 mojkgt 6b»Tb 
ucnonb30BaH b MeTOAax JieqeHMjj 6ojie3HM 
napKMHOOHa, npeAycMaTpuBaioiAMx bbgaghmg 
naunoHTy s^xpeKTMBHoro KOJiMnecTBa NT-3 npM 
Heo6xoAMMOCTM Taicoro neMeHMfl. l"IOKa3aHO, mto 

npHMGpHO 35% nai^MGHTOB C 60H63HbK) 

rtapKMHCOHa cTpaAawT ppMeunneft 
AnbLp<a«MepoBCKoro Tuna; NT-3, noneMeHHbiW 
no M3oGpGTGHM*o, mokot 0Ka3aTbcn no/iesHWM 
eAMHCTBeHHUM TepaneBTMHecKMM areHTOM 
npoTMB 3Toro KOMnneKCHoro aaooneBaHUfl. 
noAo6HWM o6pa30M, NT-3, nojiyneHHbiW no 
MsoGpeTeHnio, M0)KeT 6btTb ncnonb30BaH Ana 
TepaneBTMHecKoro neMeHns 6o^e3Hn 
Anbi^a^Mepa b cOHeTaHun c Cuhapomom 
flayHa. B AononHeHkie, kbk noica3aHO b ceKuun 
12 (cm. HkWKe) NT-3 sKcnpeccupyeTcn Ha 

BblCOKOM ypOBHe BO BpeMfl paSBMTMfl M 
AVICpCpepGHUHaUMM HGpBHOfl CHCTeMbi; 

COOTBGTCTBQHHO, NT-3 MOK9T GblTb 

ncnonb30BaH Ann JieneHMn HapyiueHnW 

pa3BUTMfl HepBHOft CMCTeMbi, T8KMX K8K CMHAPOM 

flay Ha, a TaiOKe npu neMennn HapytueHuR, 
CBB3aHHbix c AB-A^cpcf)epeHL4ua^e» KneTOK, 
TaxoR KaK anoKa^ecTBeHHbie o6pa3C Banna -Am 
npn HapyiueHMJix, Korapwe Moryr nponcxoAHTb 
acneACTBMe pereHepaquM HepBHoR cucreMbi. 
NT-3, nojiyneHHbia no M3o6peTeHUK), moxbt 
6biTb McnoJib30BaH Ann neneHMfl paannMHboc 

AeMSHI^Hkl, a T310K8 BpO^AQHHblX HapyUJ6HHR 
KOMMHTkipOBaHkin. 

B AanbHeRiueM BbinonHeHwn M3o6peTeHHfl, 
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NT-3 npoTenH, cfrpanvieHTbi m npoii3BOAHbie 
MoryT McnoJibsoBaTbcn a coMeTaHHH c APyrHMH 

UHT0KMH3MM AHA AOCTMXeHMfl XeJiaeMOTO 

HeRpoTponHoro 3<J>cf>eKTa. Hanpniwep, ho ho Ann 
orpaHMMeHun, NT-3 no visoopeTeHwo moxot 

GbJTb UCnOJ]b308aH BM6CT6 CO BT0DOM areHTOM 

Hanpuviep, c BDNF mjim NGF, fln« AOCTKxeHMH 
CMHeprvmecKora cTMMy/inpyioinero AetfcTBua Ha 
pocT He^pOHOB n/nnn Ann noAAep>KaHn* 

BbDKMBaHMH W/W1H COXpaHeHHfl yCMJieHMfl 

(JjyHKUMn, npkineivi BbipaxeHKe "cnHeprvmecKMW" 
ynoTpe6neno 3Aecb b tom cMbicne, mto 
Ae^CTBHe kom6hh314hh NT-3 npoTeMHa win 
nenTHAHoro cfcparMeHTa, htiw npokOBOAHoro, co 

BTOpbJM areHTOM A36T 3<JXj)eKT, KOTOpblfl 

cwibHee ocp^eKTa, coaAaBaeMora k3>kaoh 
cy6cTaHunefi Toro jkb KonvmecTBa no 
OTAenbHOCTM. 3to npeAycMaTpMBaeT, hto NT-3 
MOKeT flertcTBOBaTb CMHeprnMecKM c ApyrnMM 
nenTKAHUMH cfcajaopaMu, nponcxoAfliMMMM M3 
14HC m KOTopbie eiAe ho nonHOCTbio 
oxapaKTepwaoBaHbi, npn pocTe, pa3BMTnn, 
noAflepJKaHUM AM(W>epeHU>ipoBaHHbix (fcyHKu.Mfl 
m BbixcMBaHHM WMpoKoro cneiapa HeftpOHHblX 
cyS-nonynau.Mfl s u,eHTpanbHOfl HepBHOfl 
cucTeMe. AribTepHaTMBHO, AeflCTBMfl NT-3 m 
BToporo HBfipoTponHoro areHTa wioryT 6biTb 
AononH«K)iMMMM. 

Aanee npeAycMaTpMBaeTCH, mto, 
ocHOBbiBancb Ha nonHotf xapaKTepucTUKe 
MoneKynu NT-3, HOBbie nenTMAHbie 4>parMeHTbi, 
npon3BOAHbte htm MyTaHTW NT-3 MoryT 6wTb 
pa3BMTbi no M3o6peTeHwo, h KOTopbie cnocooHbi 
AePicTBoeaTb ksk aHTaroHkicTbi HeKOTopbix nnn 
Bcex OMonorvmecKvix ctyHKijMfl NT-3. TaKne 
aHTaroHMCTbi NT-3 Moryr ncnanbaoBaTbCH npM 
ceneKTMBHOM yAaneHnn ceHcopHbix HefipoHOB, 
HanpMMep, now neneHMH chhadomob 
xpOHHMecKoH conn. B eme oahom AanbHetfiueM 

BbinOJIHBHktM H306peT6HMfl, aHTHTSJia, 

HanpaaneHHbie npoTMB NT-3 npoTewHa, unw era 
nenTHAHbix (J>parMeHTOB, htih era npon3BOAHbix, 

MOn/T BBOAMTbCH naU^OHTaM, CTpaAaiOlMMM 

paannMHbiMM HeBponorvwecKWMM HapyujeHkmMU 
m 6one3HHMM m reM, kto Hy>KAaeTcn b tqkom 
jienenviM. HanpMMep, b TaKOM neHeHww MoryT 
HywA3TbCR nai^weHTw, CTpaAaiomne ot 
nepenpOM3BOACTBa NT-3. Ahtm-NT-3 aurvnena 
MoryT ObiTb McnojibSOBaHbi aha 
npeAOTBpaiMeHMfl aoeppaHTHofi pereHepauwi 
ceHcopHbix HeRponoB (HanpMMep, 

nocT-onepai^HOHHo), win xaK o6cy)KAanocb 
Bbiuje, npn /leneHnn cuHApoMa xpoHMHecKofl 
conn. 

TioHeBoe pacnpeAeneHkie NT-3, iok 
onncaHO b cexuMfix 6 11 7 hh>ko, yxa3biBaeT, hto 
conee BbicoKvte ypoBHM NT-3 mPHK 
3KcnpeccnpyK5T b ronoBHOM Mosry, nonicax, 
cepAUe vi cene3eHKe no cpaBHeHwo c ApyrnMH 
TK3HHMH. NT-3, npoAy^pyeMbiA B He-HepBHbIX 

TIOHRX, MOXeT 6blTb MAeHTHMHbIM H/IM 

HenABHTHMHUM NT-3, 3KcnpeccM pyeMOMy B 
ronoBHOM M03re. OTAenbHbie bhaw NT-3 MoryT 

C|3yH)a|MOHHpOBaTb KaK B HepBHOfl, T3K H B 

He-HepSHbix TKaHRx; HapymeHMR b 3Kcnpeccnn 
NT-3 MoryT noAMepKMBaTb 6ojie3HH, KOTopwe 
B03AeficT8yioT Ha HepBHyfo CMCTeMy, tbk xe KaK 
h Ha Apyrne cucTeMbi opraHoa. AnbTepnaTMBHo 
6jiM3KopOACTBeHHoe ceMe^CTBO Moneicyn NT-3 
MoryT BwnojiHflTb pasjiMHHbie cpyHKi^nn b 
nepBHovl h He-HepBHUx TKaHjDc. MoneKynu NT-3 
no M3o6peTeHMio MOiyr nooraMy 
ncnojibsoBaTbcn Ann neneHMn oonesHefi, 
Korapwe B03Ae«CTByK)T na HepBHyw cHcrreMy, a 
taiOKe Ha Hep8Hy>o perynj^HK) He-HepBHtJX 
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TKaHeft, BKmoMan, b nacTHOCTM, cepAUe, 
reMaranooTMMecKyK), noneMHyio h 

peTHKynooHAOTenvianbHyK) cucTeMbi. 

KpOMe Toro, KaK yKasaHO b Pa3A. 6, hmxo, 
NT-3 3Kcnpeccnfl ycunMBaeTca y Hespenux 

XMBOTHblX no CDaBHeHHK) CO B3pOCJlbJMH. 

ComacHO nsoepeTeHMio, NT-3 mokbt 6biTb, b 
nacTHOCTM, no/ie3eH npw neMeHUM HapyuueHnK 

pa3BHTM51 MJ1H, 8/1 bTepH8Tld BHO , npM 
CTHWyflMpOBaHMH 06H0BJieHMR HepBHOM 

CHCTeMbi nocne noBpexAenun I4HC. 
5.8. OapMaueBTMHecKMG KOMno3ni4nn 
AKTkiBHbie KOMno3HL^kin no M306peTeHHK>, 
Kcjropwe Moryr BKnraHaTb eecb unw Tonbico nacrb 
(nacTM) NT-3 reHHoro npoflyKTa, BKniOMafl 
npoTenH. nenTHAHbie cpparweHTbi nnn 
npon3BOAHbie era, win aHTHTena (win 
4)parMeHTbi shtmtsti), HanpaB/ieHHbie npoTna 
NT-3 npoTenHa, nenTMAHbix 0parMeHTOB win 
era npoM3BOAHbix, un* mop/t coaepxaTb 
KOM6nHai^nn NT-3 m no MeHbiue^ Mepe oahopo 
Apyroro areHTa, TaKoro KaK NGF mjim BDNF; 
MoryT BBOAMTbca c nio6uM cTepmibHtJM 

6MOCOBM8CTV1MblM 4>3pMai46BTim9CKV1M 

HocHTeneM, BxnioMan, ho He orpaHHHHBaR, 
0H3vtonorviHecKvin pacTBop, 6y0epHuR 
cj)M3nonorMMecKMM pacTBop, fl8Kcrrpo3y n BOAy. 

NT-3 npoTenH, nenTMAHwfl ct>panvieHT win 
npon3SOAHoe Moryr BicnKwaTb aMHHOKwcnoTHyio 
nocneAOBa ren bH oct b nnn ee 

cy6-nocneAOBaTejibHOCTb, b ochobhom Taxyio, 
KaK onncaHO Ha Our. 2, 7 win 1 1 ; MoweT 6biTb 
npeAnoMTMTenbHUM ncnorib30BaHne NT-3 
npOTeviHa, coAepxainero, b HacTHOCTM, boo mjim 
nacTb aMMHOKMcnoTHO^ nocneAOBa Ten bHOCTvi 
pa3MepoM npHMepHo ot 140 aMHHOKvicrtOT ao 
npuMepHo 258 aMUHOxucnoT, iok noKa3ano Ha 
Our. 2, ot 1 aMHHOKvicnoTw ao npuMepHo 119 
aMMHOKMcnoT, iok noK83aHO Ha <t>nr. 7, win xe 

OT nepBOVl aMMHOKMC/tOTbl, noMeHeHHoft 
"spenafl" ("mature") Ha dpw. 11 ao KOHqa 
nenTMAHOM nocneAOBaTenbHocru, 
M3oepaxeHHO« Ha 4>nr. 1 1 , win coAepxamero 
<J)yHKiAMOHanbHo aranBaneHTHyKJ 
nocneAOBaTenbHocTb, nocKonbKy 3Ta 
cy6-nocneAOBaTenbHocTb, KaK npeAnonaraeTca, 
coflepxHT (|>yHKUViOHanbHyK) nacTb Monexynw 
NT-3. NT-3 mojkot npOMCXOAMTb ot 
nocneAOBaTenbHocreM, cooTBeTCTByio mux 
reHaM NT-3 ri)o6bix noAXOAHimix bhaob 
>KMBOTHblX, BKntOMafl, ho He orpaHMMMBafl, Taxwe 
BHAbi, KaK nenoBeK, CBHHbfl, Kpbica, i^binneHOK. 
KopoBa, cooaKa, oeua, Koaen, xoujica, KponnK n 
t.a. KonviMecTBa NT-3 npoTewHa, nenTk»AHoro 
(fcpanvieHTa, nponsBOAHoro unw aHTHTena, 
Korapue 6yAyT sc|xJ)eKTMBHbJ npw nenennH 

MaCTHblX HapyUieHMM MnM COCrOflHHM, 3aBMCflT OT 

npwpOAbi HapyiLieHMfl nnn cocTOflHUfl, m mop/t 
6biTb onpeAeneHu nocpeACTBOM CTaHAapTHbix 
KnuHMMecKnx MeTOAOB. KorAa bo3MO>kho, 
xenaTenbHO onpeAennTb KpHByio peaiquH Ha 
A03np08xy h cpapMaLieBTMMecKvie KOMnconi4Hn 
no H3o6peT6Hnio BHanane "hh bhtdo", 
nanpuMep, b NT-3 6no3KcnepMMeHTajibHbix 
cuicTewax, onHcaHHbix Bbitue, a 3aTeM b 
MOAenbHbix cucTewax Ha kmbothux, npe>KAe 
neM npOBOAHTb ncnbiTaHUfl Ha nenoaeKe. 
OcHOBbiaaRCb Ha AaHHbix, nonyMeHHbix "hh 

BHTDO", B CneMHCpMMeCKOM BbJnonHeHMH 

H3o6peTeHH5i, 4>apMai^eBTMMecKafl KOMnoani^Hfl 
no MsoepeTeHMio, scM^ktmbho 

cnocoocTByiomafl BbOKMBaHHK) ceHcopHbix 

HefipOHOB, M09K6T OOecneHMTb MOCTHyiO 

KOHU,eHTpau,wo npoTeviHa NT-3, pasnyio 
npn6nn3HTenbH0 0,1 - 10 p r/Mn. 
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MeTOAW BBefleHiis BKnicmaioT, ho He 

OrpaHMMMBaiOTCH BHyipHKOJKHblMM, 
BHyTpHMblUJeMHblMM, BHyTpM6pK)tlJMHHbtMM, 
BHyTpMB8HHblMH, nOflKOKHblMH, OpanbHblMM H 

m HTpa Hasan bHbi m m . flononHMTenbHO, MoweT 
6biTb xejiaTejibHbiM bbsashug 

dpapMaijeBTHMecKKX KOMnosmjwfi no 
n3o6peTeHMK) b ueHTpanbHyio HepBHyio citcreMy 
jiK>6b!M noAxofl«i4MM nyTeiw, BKmona* 
BHyTpiiJKenyAOMHuW v\ MHTpaTeKanbHbifl; 
BHyTpn>KenyflOMHoe BBeAeHwe mojkgt 6biTb 
ocymecTB^eHo nocpeACTBOM wenyAOMHoro 
KaTeTepa, HanpMMep, npmcpenneHHoro k 
pe3epByapy, TaKOMy kbk pe38payap Ommaya. 

flanee, MOJKer 6biTb xenaTenbHbiM 
BBeaeHMe dpapMaueBTMMecKMX KOMnoani^nfl no 

M306p8T8HW0 M6CTHO, B o6naCTM, B KOTODOft 

Tpe6yeTC« neneHMe; sto mohcbt 6biTb 
AOCTurHyTO, Hanpwiviep, ho He orpaHMHUBaw 

3THM, M8CTH0fi MH0y3M6« BO BDSMfl 

xnpyprnMecKow onepauMH, v\Hhem\v]ev), c 
noMOi^bto KaTeTepa wwi nocpeACTBOM 
MMnnaHTaHTa, npvweM yKa3aHHufl MMrmaHTaHT 
flanfleTCfl nopucTbiM vim HenopHCTbiwi, wnn 
)KejiaTHHonoAo6HUM MaTepnanoM, BKfiioHafl 
MeMGpaHbJ, TaKne kbk cuanacTHKOBbte 

M8M6paHbl, MJ1H BOnOKHa. 

H306peTeHne Taiotce o6ecneHKBaeT 
cpapMaueBTMMecKne KOMno3nu.nn, coAep>Kau4ne 
NT-3 npoTeMHbi, nenTMAHbie dpparMeHTbi, huh 
npouasoAHbie, BBOAHMbie nocpeACTBOM 
nunocoM, MHKpoMacTHU, hjih MHicpoKancyn. B 

pa3J1MHHUX BbinOJlHeHUflX M306peTeHHH MOXC8T 

6biTb none3HbiM ncno/ibsoBaHMe Tawx 

KOMn03HU,HH Pf}f\ AOCTWKeHMJI nocTOAHHoro 
ypOBHfl OC80O0)KAeHMfl NT-3 HJIH DQACTBeHHblX 

ewiy npoAyKTOB. 

npeAycwoTpeHO, mto bo3moxho BBeAenne 
KfieTOK, aKTHBHO npOAyu,HpyK>uj,HX NT-3, 
pOACTBeHHbix NT-3 cy6cTaHUHH\ NT-3 
aHTarOHMCTOB win aHTM-NT-3 aHTMTeji B 
o6nacTM, HyxflaioLnnecfl b noBbiiueHHbix htih 
noHMJKeHHbix KOHiieHTpauMflx NT-3. 

6. HpMMep: 1. KnoHHpoBaHwe v\ 
xapaKTepn30BaHne MbiwHHoro reHa 
HeBporponHHa-3 

6.1 MaTepnanbi n MeTOAbi 
6.1.1 (1anMMepa3Hafl u^enHan peaxuMH 
flBa ojiuroHyKjieoTMAHbix npaBMepa Guno 
cnHTeanpoeaHo Ha ochobb AByx 
aMMHOKMcnoTHbix nocneAOBaTenbHocreii , 

KOHCepBUpOBaHHblX B BDNF H BCeX H3BeCTHUX 

NGF (Leibrack h AP-. 1989, Nature, 341: 
149-152). nocneAOBaTeiibHOCTb CMbicxiOBoro 
(huh 5') npaflwiepa 6una 

GGGGTCCGC GG1 TGY MGY GG1 ATH 

GA 

(npafiiwep 1, HOMeHKnaTypa WCflAK, 
1=mho3hh), h BxnKwana caHTbi Bam HI v\ Sac II, 
a nocneAOBaTeiibHOCTb aHTHCMWcnoBoro (3") 
npaflMepa - 

TCGAATTCTAG AT 1CK 1AT PAA 1 CK 
CCA, 

\a BKniwana caftTbi Eco Rl h Xba I {npafiiwep 
2). PeaKU,Ha PCR (Saiki h AP-, 1985, Sience, 
230: 1350-54) Owna ocymecTBneHa c 1 ^ r 
MbiWHHoH reHOMHoR flHK, c ncnonb30BaHneM 
"Perkin - Elmer Cetus" TepMosMeflKH u 
Tag-nonnMepa3bi (Gene Amp. TM). nocne 4 
i^HKDOB peHaTypnpyioiAe« TeMnepaiypbi 45°C, 
ocTaBQJHecji 36 i^MxnoB ocyiAecTBiifl/in npn 
peHaTypai4nn 49°C. nonyMeHHbie 

aMnjincpnunpoBaHHbie npoAYKTbi flHK, 
cootbg tct BOBa blu m e oxMAaeMOMy pa3Mepy 8 
137 nap ocHOBaHnR, 6binn smowpoBaHbi ui3 
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aKpMnaMMAHoro renfl, peaMnnncpMmipoBaHbi n 
nepeBapeHb) Hind II u Apa1, nepBbi^ v\z KOTopbix 
paciAervifleT MbiiunHbiR NGF, a nocneAHMi* - 
MbiujMHbtfl BDNF. HepaciAenneHHyw AHK 
anfOMpoBajin n acnMiweTpMHHO 

aMnAndpvmnpoBanw (Janis v\ pp., 1988, Proc. 
Natl. Acad. Sci., USA, 85: 9436-9440) v\ 
ceKBeHHpoBann (Sanger m AP-, 1979. Proc. 
Natl. Acad. Sci., USA, 72: 3918-3921) c 
Mcnonb30BaHneM npaRiuepoB 1 v\ 2. 
OcHOBUBaflCb Ha nonyneHHofi TaKnM o6pa30M 
nocneAOBaTejibHOCTM, 6wno cMHTe3MpoBaHO ABa 
AonoriHkiTe/ibHbix cMbicnoBwx npkiiuepa, 
cooTBeTCTByiOLAKe HyicneoTHAaM 808-822 
(npa^Mep 3) n 824-844 (npa^Mep 4) k KOTOpbiM 
6bmn AooaB^eHbi caflTW Sail h Pst I. PHK 
3KCTparnpoBann ns ronoBHoro M03ra bsdocjioA 
MbJiun, neneHM n mwuji^ (Okayama m AP-, 1987, 
Meth. Enzymology, 154: 3-28) v\ o6paTHO 
TpaHCKpn6H poBa/iM (peBepcwBHo) c 
ncnonb30BaHneM aHTMCMbicnosoro (5") 
npafliwepa 

CGGATCCGAATTCTGCAG (T) i2 V 
(npa«Mep 5), CKOHCTpywpoBaHHbift An« 
coBnaAeHkin c 3' norm (A) KOHuaMM, n 
coAepxamMfl KnoHnpyrou^ne ca^Tbi Ann Bam HI, 
Eco Rl n Pst I ((Leibrack h AP . 1989, 
Nature, 341: 149-152). 3th KflHKobUiK CHanaAa 
PCR-aMnxiHcpviL^iipoBaHbi c Hcno/ibsoBaHueM 
npa^MepoB 3 n 5, m peaMnn^0viqMpOBaHbi c 
Mcnonb30BaHneM npaMMBDOB 4 m 5. 
Cay3epH-6noT-aHann3 ocyu^ecTBJifuin c 
npoAyKTaMM, no/iyMeHHbiMH npH nocneAHefl 
peaKUMM vi rn6pHAH3MpOBauin c we^eHbiM ^P 

KOHU.OM OTlMrOHyKneOTHAOM, COOTBeTCTByiOU4MM 

HyicneoTMAaM 879-893. HAeHTMdpMt^MpoBaHHbie 
tskum o6pa30M cpparMGHTbi flHK xnoHnpoBariH B 
Bluescript® SK + Beicrop ("CTpaTareH") vt 
AnMHHeiiiuvifi ns nonyMeHHbix mhcsptob (460 nap 
ocHosaHMM) Mcnonb30Ba/iM Ann cxpvtHMHra 
EMBL 3 MbiiunHOrt reHOMHOft 6n6nnoTeKM 
(KnoHTex). 5wno oenapyjKeHO Asa 
nojioxMTenbHbix K/iOHa, m flHK OAHoro KnoHa 
nepeBapuBanw pa3nnMHtJMn pecTpMKL\noHHbiMH 

3H3HM3MH. PeCTpHKUMOHHbie CpparMeHTbJ 

30HAMpOBamn MHcepTOM c 460 napaMM 
ocHOBaHnfi: 770 6p Hind III v\ 4000 6p Pst I 
cpparMeHTu Sbuin cydaiOHMpoBaHbi b 
Bluescript® SK + . noKasaHa no/iHafl Hind III 
nocneAOBaTenbHOCTb 3' h 5' pacwMpeHHafl c 
ncnonb30BaH«eM Pst I (pparMeHTa. 

6.1.2. Ha3epH-6noTTHHr 

06iAyK> PHK SKCTparvipoBann va TKaHeR 
B3pocnoR >KeHL^MHbi (Okayama v\ AP-> 1987, 
Meth. Enzym, 154: 3-28), n noABepranvi 
3neKTpocpope3y Ha 1 

3%-dpopManbAerMA-coAep>KaiAMX araposHbix 
ren«x (Hehrach ki AP-, 1977, Biochem, 16: 
4743^751). 3ry PHK nepeHOCWiH Ha 
He«rtOHOBbie MeM6paHbi (Hybond-N, Amersham) 
n rn6pHAM3MpoBann b TeneHwe hohh npvi 42°C 
b 1 M/i 200 MM HaTpMR cpoccbaTa (c pH 7,2), 
coAep^amero 40% dpopMaMMAa, 5 • fleHxapATa 
pacTBOpa m 200 ^ r*Mn" 1 AeHaTypupoBaHHoPi 
flHK cnepMw nococn. Hcnonb3yeMbiW 3oha 6bin 
Me^eH ^P m npeACTaBnan cooo« 6ecnopRAOHHO 
npuMMpoBaHHbiR AByxHHTeBoH 3oha (Feinberg v\ 
pp., 1979, Anal. Biochem, 137: 266-267) 
cooTBOTCTBytotUHfl HyiaieoTMAaM 319-1093 (0>Mr. 
2). CneuMcbMMHafl aKTHBHocTb cocTaBMna 
1,3 • 10 8 cpM • ^r" 1 , m 10 7 6bino AOoaaneHO k 
rn6pnAH3npoBaHHOMy eydpepy. npOMbiBKy 
npOBOA^nn b TeneHMe 60 mmh npH 60°C b 
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0,1 • SSC, coAep^weM 0,5% SDS. OmibTpw 
3KcnoHnpoBann b TeneHMe 5 AHefl npw -70 °C c 

MHTeHCM0ML^HpytOLMMMM SKpaHSMM. 

6.1.3. 3KcnpeccMfl HefipoTponnHa-3 

OjwoHyKTieoTHflHbde npaRMepw 
cnHTe3npo sarin cootbgtctbghho nepBbiM 19 
HyKneoTMflaM (nntoc EcoR caflT) n nocneAHMM 
19 HyuneoTMAaM (n/iKx: Bam H1 ca&T) oTKpbiTofl 

paMKM CMMTblBaHHfl, M3O6pa>KeHH0« HS (pVlT. 2. 

nocne PGR aMruiMcbMKauMM c ncnonb30BaHneM 
B K3M0CTBO Maipuubi onncaHHbifl Ha 2 Pst I 
reHOMHuft 0parMeHT, nonyMeHHbifl npoflyicr 
KJiOHMpoBanM b caflT EcoRI - Bam HI Beiaopa 
3KcnpeccMM pCMV (Anderson m Ap., 1989, J. 
Biol. Chem., 264: 8222-8229). HyicneoTMAHafl 
nocneflOBaTejibHOCTb NT-3 MHcepTa b pCMV 
Gbina onpeAe/iBHa. COS-1 ktistkm 6binn 
TpaHccpeunpoBaHbi c Mcnonb30BaHMeM 
Kajibi^neBO-dpocdpaTHoro MeTOAa (Chen m 
Okayama, 1987, Mol. Cell Biol., 7: 
2745-2752), m cpefly co6npann KaK 
onucwBanocb paHee (Lei brock n AP-. Nature, 
341: 149-152). Hcnojib3yeMyK> KOHTpoTibHyio 
cpefly nonynajiH nocne o6pa6oTKM COS-1 
KneTOK Kanbu,uR dxxxbaTOM, nnn pCMV / NT-3 
KOHCTpyKuvteR, b kotodoR 6u/i yflaneH 
cron-KOflOH NT-3. Ooe cpeflbi 6buin nmueHbi 
6MonorviMecKoR aKTMBHOCTM npM paaBefleHUH 1 : 
50. Hofl03Hbie raHrnnw 6binn AHCCOU,MMpOBaHbi, 
m HeftpoHbi KynbrypMpoBann Ha 24-nyHKOBbix 
Maiuxax (Lindsay n AP-. 1985, Dev. Biol., 
112: 319-328), n BDNF OMmnanw na ronoBHoro 
M03ra CBUHbM (Hofer n Barde, 1988, Nature, 
331.261-262). 

6.2. Pe3ynbTaTbi n o6cy)KAeHMe 

OchobhoR npoGneMoR npn 

xapaKTepM3MpoBaHMn HeRpoTponnbix dpaxropoB 
nsrifleTCfl mx KpaRHe HM3Koe coflep>KaHne. KaK 
NGF, T3K m BDNF xapaKrepu30Bann c 
Mcno/ib30BaHneM motoaob oemoBofl ommctkm, 
ocHOsaHHbix Ha SnosKcnepuMeHTax flnn 
MOHmopuHra mx aKTMBHOCTM (Cohen M flp., 
1960, Proc. Natl. Acad. Sci., CWA, 46: 
302-311, Barde m flp. , 1982, EMBO J. 1: 
549-553). TaroR noflxofl B03MO>KeH c NGF, 
BcnencTBue Heo6biMHO BbicOKoro coflepxaHM^ 
aToro npoTOMHa b noflHe/iiocTHOfl Kejieae 
Bspocnoro caMua mulum m, b kohcmhom CMeTe, m 
c BDNF M3-aa, b npMHi^Mne HeorpaHMMeHHoro, 

KOJIMHeCTBa C8MHOM TK3HM TOnOBHOrO M03ra. 

ToKflecTBeHHOCTM nocneAOBaTenbHocreM , 
o6Hapy>KeHHbie y NGF m BDNF, no3BOXiflK>T 
npeflnonoKMTb, mto MoaceT 6biTb npMMeneHa 
paanMHHaa CTpaTerMa Arm xapaKTepM30BaHM» 
ApyrMX MneHOB roro, mto oho 6bino onpefleneHO 
KaK reHHoe ceMeRcTBO (Leibrock m flp., 1989, 
Nature, 341: 149-152). fleTanbHoe cpaBt-teHne 

MblUJMHOR NGF M BDNF aMMHOKMCnOTHblX 

nooieflOBaTejibHocreR (a. n.) o6Hapy)KVLno flBa 

OTp63Ka M3 6 aMMHOKMCJIOT (a.K.), 

noflMepKHyTbix Ha <t>Mr. 2, KOTopwe noxa3anMCb 
BecbMa noflxoflflU4MMM flnn noflxofla, 
Mcno/ib3yioinero o/iMroHyicneoTMflHwe npaRMepbi 
b peaKUMM PCR (Saiki m flp., 1985, Science, 
230: 1350-1354). MbiujMHafl reHOMHaa Maipnua 
6bijia ncnonb30BaHa BcneflCTBMe Toro, mto b 
reHax NGF m BDNF HeT mhtpohob, 

npepblBaiOU^MX 3K30HOBOe KOflM poBaHMe 

GMonorviHecKM aKTMBHbix npoTeMHOB. 3tot 
noflxofl npMBen k ottMAaBweMycn 
aMnnndpMUMpoBaHMto nocneflOBaTe/ibHOcreM 
NGF m BDNF, KOTopue BnocneflCTBMM CbinM 
nepeBapeHbi c Mcnonb30BaHM6M 

COOTBeTCTByJOlHHX peCTpMKUMOHHblX 

dpepMeHToa. Bbin ceKBeH m po Ba h ocraBUiMRcfl 
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HenospejKfleHHbtM cbparMeHT AHK, m 
o6HapyxeHa nocneflOBaTenbHocTb, He 
cooTBeTCTBywiflan hm BDNF, hm NGF. flBa 
cnei^MdpMHecKMX CMbicjioBbix (5 1 ) npaMiwepa 

6bUlM CMHTe3MpOBaHbl flnn fla/lbHeRUJMX 

PCR-peaKU>iR c McnonbSOBaHMeM b KaMecTBe 
MaTpni4 KOMnneMeHTapHyio flHK, 

npMroToaneHHyK) peBepcMBHoR TpaHCKpn nuMeR 
PHK, SKCTparwpoBaHHOfl M3 MbiujMHoro 
ronoBHoro M03ra, Mbiuim m neneHM, b 3' npaMMep 
6bin cKOHCTpy m poBaH aha coBnafleHMfl c 
nonM(A) nocneflOBaTe/ibHOCTflMM (0>Mr. 2). 3tm 
Tpw TxaHM Aann aMnnwcpMUMpoBaHHbie npoAyiabi 

CXQAHblX pa3MepOB, KOTOpbie 6btHM 

KnoHMpoBaHbi m Mcnojib30BaHbi Arm cxpMHMHra 

MblUJMHOR reHOMHOR 6M6nM0TeKM. OflMH M3 
HaMA6HHblX T3KMM 06pa30M reHOMHbJX KHOHOB 

GbJJi ceKBeHMpOBaH (<DMr. 2). OTKpbrrafl pawKa 
CHMTbtBaHMW npeflCKa3biBaeT npcreMH M3 258 a.K. 
(naHMHaw c nepBoro MeTMOHMHa, HaRAQHHoro 
nocne 3 b paMKe CTon-KOApHOB), KOTOpbiR 
Ha3BdJiM HeRpoTponMH-3). NT-3. Bo Bcex 
OTHoiueHMHX oCiAafl CTpyioypa npeACKa3aHHoro 
npoTeMHa HanoMMHaeT CTpyiaypy, 

ycTaHOBJieHHyio fln« NGF m BDNF: 
npeanonaraeMan cumanbHa^ 
nocneflOBaTe/ibHOCTb M3 18 a.K. (noica3biBa)oman 
5 m 9 a. k. MAeHTMMHOCTeR c BDNF m NGF, 
cooTBBTCTBeHHo) npoAon)KaeTCfl 
npo-nocneAOBaTeiibHocTbio ms 121 a. k.. TaKMe 
npc-nocjieAOBaTe/ibHocTM, npeAnonojKMTe/ibHo 

VMaCTBVlOlAMe 8 CKnaAblBaHMM M npaBMJIbHOM 
dpOpMMpOBaHMM AUCynbCpHflHbJX MOCTMKOB 3TMX 

npoTeMHOB (Edwards m AP-, J- Biol. Chem., 
263: 6810-6815), Ta»Ke 6binM ooHapyxeHbi b 

MblUJMHOM NGF (103 a.K.) M MblUJMHOM BDNF 

(112 a.K.). EamhctbohhwR noTeHi4MajibHb<R ca«T 
N-mMK03MJiMpoBaHM$i pacnonoxeH Ha 9 a.K. (no 
cpaBHeHMK) c 8 a. k. y BDNF m NGF) nepeA TeM, 
mto npeAnono)KMTe/ibHO sanneTCFi canroM 
pacu^en/ieHMn, xapaiaepMsyeMbiR KnacTepoM 
ocHOBHbix oCTaTKOB, AawiAMR Hanano 3penoMy 
NT-3 (ctw. 2, CTpexiKa). 3pe^biR NT-3 
npeflnano>KHTejibHO coctomt M3 119 a.K. 
(OTHOCMTenbHaji MoneicynjipHafl Macca 13,625 m 
p1 9,3). CpaBHeHMe apenux MbiiiJMHbix NGF, 
BDNF m NT-3 o6Hapy?KM BaeT 54 a.K. TO>KAecTB 
(<DMr. 2). Bee lueCTb qncTenHOBbtx ocraTKOB, 
MSBeCTHblX TeM, MTO OHM y NGF M BDNF 
BOBJlBMeHbl B 06p330BaHMB A^CyjIbdpMAHblX 

moctmkob (Leibrock m AP-, 1989, Nature, 341: 
149-152), Angeletti, 1973, Biochem. 12: 
100-115). HaxoARTCfl cpeflM kohobpbm poBaH h bix 
OCTaTKOB (<t>nr. 3., cTpejixa). C/teAyeT 
3aM6TMTb, mto Ao6aBneHM6 

nocneAOBaTenbHOCTM NT-3 k 

nocneAOBaTenbHOCT«M NGF m BDNF 
o6Hapy>KMBaeT yTpaTy Tonbxo 7 MAeHTMMHbix a. 
k. (npM cpaBHeHMM MUUJMHoro NGF m BDNF 

06HapyXMBa0TC« 61 a.K. MAQHTMHHOCTeM). TaKMM 

oOpasoM, KOHcep8MpyeTcfl noMTM 50% 

nepBMMHOM CTpyKTypbJ, MTO, BepOflTHO, 

TpeoyeTCfl An« o6pa30BaHM« 6a30BoR 
TpexMepHofl dpopMbi, o6iAeft Ann Bcex Tpex 
npoTeMHOB. B AononneHMe, cpaaHeHMe 3 
nocneAOBaTenbHocreR o6Hapy>KMBaeT 4 
sapMa6enbHbix flOMBHa, KajKAbiii atimhom ot 7 ao 
11 a.K. (npOHyMepoBaHbi VI - V4 Ha <&Mr. 3), 
KOTOpbie npeAnonowMTenbHO BoaneMeHbi b 
HeRpOHHyto cneuvicbMMHOCTb, npoj?BnfleMyK) 
3tmmm npoTenHaMM. 

fln« MccneAoaaHMfl SKcnpeccviM NT-3 reHa, 
PHK SKCTparMposanM M3 paanMMHwx mwujmhwx 
TKaHeR m aHanM3Mpoaa/iM c NT-3 cneuMcpMMHbiM 
30HAOM (OMr. 4). Bo Bcex MCcneAOBaHHbix 
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tiohjix 6biJia oOHapyaceHa eflMHCTBeHHaw 
nonoca paawtepoM OKono 1,4 tuc. ocHOBaHHfl. 
OflHaico ypoBeHb atccnpeccnn stoA mPHK 
SHaHMTenbHO n3M8HfleTCH. B ronoBHOM M03re 
($vtr. 4B), 6binn oOHapyxeHbi ot/wmmh e 
oTMeMeHHbix oCnacTflx, npvmeM caMbie Bbtcoroie 
ypoBHM mPHK Ha6nK>Aanncb b Moarcemre m 
aMMOHOBOM pore. 3tm pe3ynbTaTw 
fleMOHCTpupywT, mto pacnpefleneHHe NT-3 

MPHK B TKaHHX B3pOCHO« MblLUM CMJlbHO 

OTJinMaeTCfl ot pacnpeAeneHun mPHK BDNF m 
NGF. fle«CTBMTejibHO, mPHK NGF eflBa 
ooHapyxcuMa b tskvix TKaHJix, KaK neneHb win 
CKe/ieTHbie Mbiiuubi (Heumann m AP- . 1984, 
EMBO, 3: 3183-3189). OAHaKO npeflcraBJifleT 
HHTepeC, MTO aMMOHOB por. MSBeCTHbitt csoefl 

SKcnpeccviefl mPHK NGF (Korsching w AP-, 1985, 
EMBO, 4: 1389-1393), Tame 3KcnpeccnpyeT 
mPHK BDNF h NT-3, m b ropa3flo oonbiunx 

K0J1 HM6CTB3X , H6M B OOJlbLUMHCTBe ApyrMX 

o6nacreM ronoBHoro M03ra. (Our. 4B). 

C qenbio BbiHCHeHMfl, BBnaeTCfl nn NT-3 
CuonorvmecKH aicrviBHbiM m ceKpeTupyeMWM 
npoTewHOM, nocneAOBaTe^bHocTb, KOAKpytoinafl 
Becb nporenH, KTiOHnpoBanacb b seicTop 
3KcnpeccnM (pCMV) ncnojib3yeMbifi Arm 
TpaHafceiajMM {nOMKM o6e3bflHbi) COS khstok 
(Our. 5). C yneTOM Toro, mto NT-3 mPHK 
HaxoAMTcn b nepncpepnaHbix TKaHflx, 

KyJlbTHBMpOBanH pa3JlHHHbl6 H6«pOHbl 

i^btannMbero 3M6pnoHa, KOTopwe npocTwpaiOTCfl 

B 3TM TK3HH M Tpe6"yiOT Ha/IMMMH TpOCfeHMeCKHX 

cpaxropoB An« CBoero BbwaiBaHMfl. 
flanraTenbHbie HefipoHw, BUAeneHHue H3 
cnMHHoro Moara 6-AHeBHoro 3M6pnoHa (E6) 
(Dohrmann m AP- . 1986, Dev. Biol., 118: 
209-221), mvinapHbie Heflponu (E8) h 
AnccomiMpoBaHHbie cMMnaTMMecKne HeKpoHbi 

(Ell) H6 BbUKMBa/IM B npMCyTCTBMM NT-3. OAHSKO 

6btna oOHapyweHa peaKLjHH ceHcopHbix 
HeflpoHOB, BWAeneHHbix H3 E8 nepBMMHbix 
ceHcopHbix raHrnnea. KaK 3Aecb noKaMHO (Our. 
5), NT-3 noAAepJKMBaeT BbUKMBaHne nprnwepHO 
30% HeRpOHOB, BbiAeneHHbix M3 HOAp3Horo 
raHrriMJi. KpoMe Toro, stot acpcpexr nanJieTCfl 
Aono/iHfltomuM AeflCTBue BDNF, 

CMHT63HpOBaHHOM B L^BHTpanbHblX 

npoeKL\V10HHblX 06/iaCTHX l<1 UI3BeCTHOM CBOKM 

Ae^cTBueM Ha cy6-nonyn$mnK) hoao3hux 
He^poHOB {Lindsay h AP-, 1985, Dev. Biol. 
112: 319-328), m o6a cpaKTOpa coBMecTHO 

CnacaiOT DOnbUJMHCTBO HeMDOHOB (90%) CM. 

Our. 5. BaxHO OTMeTMTb, mto NT-3 mPHK 
o6Hapy)KMBaeTCfl b BMcnepa/ibHbix MHiueHHx 
3Toro raHrnnfl, BKntonaji cepAMe, KMiueMHHK, 
neneHb m nenoie (Our. 4A). nonynjiuwM 
pearnpyioinMX Ha NT-3 ceHcopHbix HeflpOHOB 
6binn TaKxe oOHapyxeHbi b E8 

AUCCOUHMDOBaHHOM AOpCaHbHOM KOpHO M 

Tpoi^HMHHbix raHmnflx, a Taiace b 3KcanaHTaHTax 
E8 chm naTMMecKMX raHmweB. TaKMM oGpa30M, 
nonynaeTcfl, mto NT-3 npeACTaanneT ao chx nop 
H60xapaKT8pM30BaHHyio enonorMMecKyto 

aKTMBHOCTb, npMCVTCTByWlHyK) B HeCKOnbKMX 

nepucpepwRHbix TKaH«x, BKntonafl neneHb 
(Lindsay m Tarbit, 1979, Neuro Sci. Lett, 
12: 195-200) n CKe^eTHbie MbiiUMbi (Davies, 

1986, Dev. Biol., 115: 56-67),- m 
noAflep)KMBaiOLuyio BbDKMBaHne BucuepanbHbix m 
nponpviopeuenTuiBHbix ceHcopHbix ne^poHOB, He 
OTBenaHDinnx Ha NGF (Ann o530pa, cm. Davies, 

1987, Development, 101: 185-208). 

BM6CT6 BSflTbie, BCe 3TM CpaKTbJ 

CBMAeTenbCTByKDT, mto NT-3 flanaeTCJi 
HeftpoTponHWM cpaKTopoM, poACTBeHHbJM no 
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caoert CTpyicrype m dpyH<mit4 k NGF m BDNF, 
nepBbiM AsyM HeflpOTponnHaM. 3Aecb 
npeAnaraeTCfl ncnojib30BaHne Ha3BaHnn 
"Hei^poTponHH" (HT) Anfl oooaHaMeHun stoto 
icnacca dgjikob, u, no aHanorMM c 
MHTep/ieftKMHaMM, HyMeposaTb nx b nopwe mx 
oOHapy»<eHvm. 

7. FlpMMep 2.: KnoHHposaHvie m 
xapaKTepM3npoBaHne KpbiCMHoro reHa 
HevipoTponMHa-3 

roMonorviJi Me>KAy NGF m BDNF 6una 
Mcnonb30BaHa ppa KOHCTpynpoBaHun CTpaTeruM 

KJIOHHDOBaHHH C L^eHbtO nOHOO 

Aono/iHMTenbHboc MneHOB 3Toro reHHoro 
ceMeficTBa. 3flecb cooGiuaeTcn o KnoHMpoBaHMM 
reHa, KOAnpy»oiAero TpeTHfl MneH ceMeWcTBa 
BDNF / NGF, KOTopwW Ha38aH HeflpoTponnH-3 
(HT-3). 3tot hobu« dpaxrop npoflBXifleT MeTKyio 
6nonoruMecKy»o aKTMBHOCTb h 

cnai^woTeMnopanbHyio SKcnpeocMio no 
cpaBHGHMK) c NGF m BDNF. 

7.1 MaTepwanw m mbtoaw 

7.1.1. PeaKHHfl PCR 

Bbinn CMHTe3npoBaHbi AereHepMpoBaHHbie 
onMrOHyicneoTMAbi, cooTBeTCTByioinne 
cerMeHTaM MeTupex oenxoBbix 

nocneAPBaTenbHOCTeA, KOTOpbie bwcoko 
KOHcepBHpoBaHbJ Me)KAy NGF m BDNF; 3TM 
npoTewHOBbie nocneAOBaTenbHocru (Koropwe 
MoryT 6biTb o6HapyjK6Hbi b 

nocneAOBaTenbHocTRX NGF / BDNF, 
npeflcrraBneHHbix Ha Onr. 7D) 6binw 
cjieAytoiAne: 

(1 ) Gly-Glu-(Tyr/Phe>Ser-Val-Cys-Asp-Ser; 

(2) 

Lys-Glu-Tyr-The-(Tyr/Phe)-G!u-Thr-Lys-Cys; 
(3) Gly-Cys-Arg-Jle-Asp; 
(4) 

Trp-Arg-Phe-Jle-Arg-Jle-Asp-Thr-(Ser/Ala)-Cys 
-Val-Cys. 

B PCR peaKMMHx 6binn ncnonb30BaHbi cepuM 
AereHepHpoBaHHbix cmucjiobux m 

aHTucMbicnoBbix onuroHyKneoTMAOB 
(coAep)KaiAMx AereHepMpoBaHHwW yMacrroK 
AnMHoii 15-26 HyicneoTMAOB, cooTBeTCTByjotAMM 
5 - 9 aMMHOKMcnoTaM yKasaHHofl oe/iKOBoft 
nocneAPBaTenbHOCTM KaK b CMbicnoBoPi, tsk m b 
aHTMCMbicnoBoR HanpaBneHHOCTn, a TaiOKe 
HeAereHepupOBaHHbiR "xboct", KOAnpywiunfl 
ca^Tbi y3HaeaHvm pecTpHKUMOHHwx 
cpepMeHToe). Peaja^Hfl aManncpuxai^nn Me*Ay 
napaMM eepxHUX CMbtcnoBbix m hmkhmx 
aHTucMbtcnoBbix npaflMepoB nposoAnnw 
cornacHO ycnoBn«M, peKOMeHAOBaHHbiM 
Perkin-Elmer /Cetus 3a McwiioMeHMeM toto, mto 
TeMnepaTypa peHaTypamiM, KOHi^eHTpaunfl 
mohob Mg** h AnMTenbHOCTb n3MeHnnn pjv\ 
onpeAaneHnq onTMManbHbix ycnoBnH aha 
KaoKAofl npaftMepHofl napbi. ToMHas 
nocneAOBaTertbHOCTb 1B CMbicnoBoro npa^Mepa 
(KOAnpyjomero ynacroK npoTeMHOBOfl 
nocneAOBaTenbHOCTH "1" Bbiiue) 6btna 
cneAyomeC^: 

5* 

-GACTCGAGTCGACATCG-GTN-TGY-GAY-WS 
N-RTN-WS-3' 

14 2C aHTMCMbicnOBoro npa^Mepa 
(cooTBeTCTByioiAero aHTucMbicnoBbiM koaohsw 
ynacTKa npoTeMHOBofl nocneAOBaTenbHOCTH "2" 
Bbiiue) 6bina: 

5' 

-CC AAG CTTCTAGAATTC-CA- YTT-N GT-YTC- R 
WA-RAA-RTA-YTG-3' 

(coKpameHHJi HyKneoTHAoa no KOAy 
MKDnAK). nocneAyJoiAnfl anaTiM3 
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nocneflDBaTe/ibHOCTM noKa3an, hto 1B 
ojiMroHyicneoTHA KMen ppa HyxneoTHAHbix 
HecoenafleHMH c nocneflOBaTenbHocTwo NT-3, 
Torfla K3K y 2C orwoHyKneoTHAa 6wno oaho 
HyKneoTUflHoe HecosnaAeHMe c 

nocneAOBaTenbHOCTbio NT-3. PaAMOMeneHKe 
npn PCR 6buio ocymecTBneHO comacHO 
peaicunvi reHHoB aMnnncJ)HKauviM Perkin-Elmer / 
Cetus, co cneflytoiuMMM M0AM4>HKau>tflMH: 1-10 
Hr AHK Marpni^bi b arapo3e c HH3K0fl 
TeMnepaTypoft nnaaneHHH AooaanRnu k 
peaKu^oHHOfi CMecu, coAepwamefi HeMeneHHbie 
dATP. dGTP m DTTP npw KOHeHHoR 
KOHi^eHTpai^MM 50 n M; 50 ^ Ci a 32 * 5 - dGTP 
(3000 Ci (MMOJib) A06aBJiRnn Ha 50 p. n 
peaKUnoHHO« cmbcvi h ee noABepranu ceMU 
aMnnncfinKai^noHHbiM u,HKJiaM. 
AMnnM0MKai^MOHHNe npaflMepu 6binn 

MAeHTMMHbIMM A e, "SHGpMpOBaHHb!MM 

npaflMepaM, ncnojibayeMbiM b hcxoahom" PCR 
peaiojuii. 

7.1.2. Cay3epH-6noTTHHr KpbicMHoB 
reHOMHofi AHK c McnonwoBaHweM NT-3 30HAa 

R1 B/2C npoflyKT peaKUMM PCR 6bin nanyneH 
nyTeM aMnnn0n«aL^nn M3 MaTpviu^i KpbtCMHOi* 
reHOMHOrt flHK c McnonbaoaaHneM 
AereHepupoBaHHbix IB n 2C npafiMepoB, KaK 
onucaHO Bbiwe b paaAe/ie 7.1.1. rtonyHeHHbia 
PCR npOAyicr c ncnojib30BaHneM 
AereHepupoBaHHbix 1B n 2C npaBMepoB 
(o6o3HaMeHHbi« R1 B/2C) oCHapyKMBaeT HOBbifl 
reH, NT-3, a Taioice NGF u BDNF reHN b 
KpwcuHofi reHOMHofl AHK. AHK 6bma nonyneHa 
M3 neqeHM Kpwc <t>nujepa (MaHMamc m AP-, 1982 
MoneKyriflpHoe KnoHMpoBaHMe - JlaobpaTopHbifl 
yMeGHMK). nepeBapeHa EcoR1 m 10 ^ r 6binn 
0paKi4HOHMpOBaHb) Ha 1 %-hom arap03HOM rene. 
3Ta AHK 6bina nepeHeceHa Ha 
HMTpoi^ennwncMy c ucnonb30BaHneM 10XSSC 
(MaHnaTnc h AP-. 1982, Mo/ieKynjipHoe 
KnoHMpoBaHvie - JlaoopaTopHbifi yneGHMK) 
rn6pMAM30BaHa (Mahmoud m Lin, 1989, 
Biotechniques, 7: 331-3) k MeneHOMy ^P 
R1B/2C npoAyKTy peaKU,MM PCR npn 60°C n 
npoMbiTa b 2XSSC /0,1% SDS npn 65°C. 
nojiocbi NT-3, NGF h BDNF KaK nona3aHo; 
nonotteHMe nonoc NGF m BDNF 6buio 
npeABapHTenbHO onpeAeneHO c 

ncnojib30BaHneM cnei^nqSnnHbix 30HA0B. 
Paaiwepbi yica3aHbi b TbicnHax ocHOBaHnK cneBa. 

7.1.3. 3KcnpeccMR HefipoTponnHa-3 
3KCnpeccnoHHafl KOHcrpyKUMfl Kpwci/iHoro 

NT-3 6bina cosAaHa c McnojibsoaaHneM PCR 
An 9 aMnmdfrviuyipOBaHvm Kowpytou\efi oGnacTn 
npeAno/iaraeMoro rapoTKoro npeAwecTBeHHwra 
NT-3 M3 ruia3MHAbi, coAepxamefl 3,2 k6 Sst I 
KpwcHHbifl reHOMHwfl cpparMeHT (<t>nr. 6B), 
KOTOpwfl npOAnesaeT NT-3 reH; 
cuiMroHyKneoTMAb). ncnorib3yeMbi8 b PCR 
peaKUMu, coAepxann cMHTeTkiHecKne cafiTbi 
y3HaBaHMn xho I Ha cbomx KOHU,ax, hto6u 
nosBonnTb wHcepunK) aMnjiKq3nu,MpoBaHHofl 
KOAnpywmeR o6jiacTn b caflT xho I b 
nonmiMHKepe SKcnpeccnoHHoro BeKTOpa pCDM8 
/ Seed, 1987, Nature, 329: 840-42). 
KoHKpeTHbie HywieOTWAbi, Mcnonb30BaHHbie Ann 
aMnnnct>nunpoBaHMn o6nacrn, KOAHpyioinefl 
KpbicwHbifl NT-3 ren, 6binn: BepxHH« cmwcjioboR 
npaflMep 

5' -CGG TAC CCT CGA GCC ACC ATG TCC 
ATC TTG TTT TAT GTG-3' 

(noAHepKHyTbiW ATG cooTBBTCTByeT KOAOHy 
"B" CTapTOBoro cafira nHWUnaunn, c 
nocneAQBaTe/ibHocTbio bhus ot ATG, KOiopan 
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nojiHOCTbio coBnaAaeT c NT-3 
nocneAPBaTexibHOCTbio; BBepx ot ATG npafiwep 
coAep>KHT ckiHTenmecKH^ xho I cafft), m hhkhm^ 
aHTMCMbicnoaoki npaftMGp 

5' -CGG TAC CCT CGA GAT GCC AAT TCA 
TGT TCT TCC C-3' (noAHepKHyTbiM TpunneT 

HBHReTCB KOMnneMeHTapHblM KOAOHy 

TepMHHai;wn Ana reHa NT-3; otot TpunjieT 

(fcjiaHKMDOBaH TOHHOfl aHTMCMblCTIOBOft NT-3 

nocneAOBaienbHocTbio, a Ha 5' kohu.8 3Toro 
n pa vi Me pa HMeeicfl xho I caflT). nonyMeHHafl 
3KcnpeccMOHHafl nrta3MHAa Ann KptacMHoro NT-3 
6btna OD03HaHeHa pC8-rN3(P1). riQA06Hbie 
CTpaTerMH paHee ncnonb30Bann Ann HHcepuHH 
KOAHpyfOiAMX o6nacTefl Kpbicnnoro NGF w BDNF 
b caHT xho I Toro »ce caMoro BexTopa pCDM8. 
NT-3, NGF h BDNF 3KcnpeccnoHHbie 
KOHCTpyio^MM 6wnn TpaHcqDeujipoBaHbi, KaK 
onucaHo Okayama m Berg (1982, Mol. Cell 
Biol, 5: 1136-42) b COS-M5 uneTKM 3aceflHHbie 
b KonnnecTBe 5.1 0 5 KneTOK Ha 60 mm nawKy m 
Ky/ibTMBHpoBajiM b 2,5 mj] cpeAbi Dulbecco 
Modified Eagle, coAepxaiAefl mhoto rnioKcobi 
(4500 Mr/ Mil) m 10% nnoAHOft cwbodotkm «p. 
por. CKOTa; cynepHaTaHTU co5npann nepe3 72 
Maca nocne TpaHCt^eKuMM. 
7.2. Pe3y/ibTaTbi 

7.2.1 KnoHMpoBaHne reHa HeiipoTponHHa-3 
(IpoAyKTbi aMnnnc^nKai^MH oKMAaeMoro 
pasMepa (KaK npomoanpoaajiocb, mcxoab H3 
NGF 14 BDNF nocneAOBaTenbHOCTeK) 6binn 
nonyneHbi c Mcnonb30BaHneM pasjiMMHbix nap 
AereHepupoBaHHbix ojinroHyKneoTMAOB. 3tm 
npoAyKTW BHaMane noABeprann 

pecTpMKi^MOHHOMy 0epM6HTHOMy aHajinsy Ann 
onpeAe/ieHHfl oTHOCHTenbHoro coAepxaHMa 
NGF m BDNF imw HOBbix nocneAOBaTenbHocTevi. 
Bo Bcex cnynaflx, npH OKpaujMBaHHM stuamW 
6dommaom 6buiM o6Hapy>KeHbi pecTpuKMHOHHbie 
<t>parMeHTbi, cooTBeTCTaywiAne TonbKO 
nocneAOBaTejibHOCTH NGF m BDNF. OAHara 
ncno/ib30BaHne Tex >kb npoAyxTOB PCR peaKunn 
8 KanecTBe rvi6pnAH3aL(H0HHbix 30haob 
cay3epH-6noTTMHra KpucuHofl reHOMHOfl AHK 
o6Hapy>K*mo, hto oamh npooyjcr (ooosHaneHHbifl 
R1 B/2C cm. Onr. 6A), HAeHTnqbvmnpOBa/i HOByto 
nocneAOBaTenbHOCTb reHOMHOfl AHK b 
AononHeHne k NGF m BDNF (Our. 6A); TaKHM 
o6pa30M, CKpuHUHr PCR npoAyKTOB 
cay3epH-6noiTMHroM nosBonwn 
MAeHTn0nMMpoBaTb peflKo aMnjiki0ML^kipyeMbje 
nocneAPBaTenbHocTH, KOTopue 6binn 
Heo6Hapy)KMMbi ApyrnMK cpeACTBaMH. 3oha 
R1B/2C Tatwce o6Hapy«cwi HOBbie 
nocneAOBaTenbHOCTH b reHOMHOM AHK 

3BOJ1HDL\H0HHO AHBepreHTHblX BHAOB (BKTJlOMaH 

nenoBeKa, Mbioib, i^bin/ieHKa m Xenopus), 
npeAnono>KMTenbHO. 3Tot 3oha 

MAeHTMqbMi^npyeT q^yHKUMOHanbHbiH reH. 

C ijenbio Bb»Aenennfl 3Toro reHa, Ann 
CKpHHMHra Mcnorib30Bann 30HA R1 B/2C, a TaoKe 
30HAW, cnemiq3HHHbie Ana NGF n BDNF 
(MuHnaTnc m AP-, 1982, JlaoopaTOpHbifl yMe6HHK 
"MoneKyrmpHoe KnoHMpoBaHvie"), npuneM 
CKpMHMHry noABeprann renoMHyio 6n6nnoTeKy 
AHK Kpwcbi (nonyneHHyio M3 "naoopaTopn^ 
KnoHTex", mhk., Palo Alto CA), 
npuroTOB/ieHHoii H3 Sprague-Dawley kpnchhoK 
AHK (MacTMMHO nepeeapeHHoK SAU3A 
pecTpHKi^HOHHOH 3HA0Hyxnea30^ n 
KnoHMDOBaHHoW B EMBL 3 / SP6/T7 
6aKTepnoq5aroBOM Beiaope. Bbino o6Hapy>KeHO 
ABa He3aBMCMMbix oaKTepMoqjaroBbix Knona, 
KOTOpbie rn6pnAM3MpoBann k 30HAy R1B/2C, ho 
He rvi6pnAM3npoBanvi k AByM ApyrviM 30habm. 
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AHann3 pecrpMKi^noHHbix xapT kpucmhwx 

reHOMHblX MHCepTOB B 3TM KDOHbl 

AeMOHcrpHpyeT hto ohm cooTBeTCTByioT TOMy we 
caMOMy reHy (<t>wr. 6B). EaKTepMocparoBbiM ktiqh 

C CaMbiM ftnUHHblM MHCepTOM 6blJl 

o6o3HaMGH 0 rN3(G1). CeKBeHMpoaaHVie 
noKa3ajio, mto reH, MAeHTMCpMu.MpOBaHHbifi 
30HAOM R1B/2C, KOflnpyer hoboto nneHa 
ceMeRcTBa NGF v\ BDNF (cm. <t>w. 7). KOTopbiR 
Ha3Ba/in HeMpcrrponMH-3. 

7.2.2. CeKBeHnpoBaHne 3penoro 
HedpoTponnHa-3 

CeKBeHMpoBaHne flHK npoBOAnnw MeTQAOM 
TepMHHupoBaHkm abomhom" AesoHyicneoTViAHOM" 
uenM (Sanger m Ap., 1977, Proc. Natl. Acad. 
Sci., CLUA, 74: 5463-7), c Mcnonb30BaHkieM 
aHariMTMHecKoro Ha6opa "SEQUENASE" Version 
2.0, nocTaaneHHbiM BmoxummmgckoK 
Kopnopau,Me& CUJA c ncnojib30BaHneM 
npoL^eAyp, peKOMeHAoaaHHbix 

(pHpMOfl-H3rOTOBMTefieM. 

NGF nMeeT Asa qeTKMX npeAiuecTBeHHMKa, 

Ha3bl8aeMblX "AnMHHblM" (HaHMHaiOlAMMCfl OT 

CTapTOBoro ca&Ta "A") m "kodotkmm" 
(Ha^MHaioiAMMCfl ot CTapTOBoro caBTa "B"). 
KOTopwe pasnMHaioTCH ahuhom mx 
N-TepMMHanbHbix nocneflOBaTenbHOCTeM 
(Darling m AP , 1987, Cold Spring Harbor 
Symp. Quant Biol., 1: 427-34, Selfy m AP-, 
1987, Mol. Cell Biol., 7: 3057-64, Edwards m 
Ap., 1988, Mol. Cell Biol. , 8: 2456-64). 

KatC ATJMHHblM, T3K 11 KOpOTKMfi npeflUJeCTBeHHUKM 

MoryT 6biTb npoTeannTMMecKM pacinenneHbi c 
nonyneHMeM 3penofl dpopMbi NGF, KOTOpaa, b 

Cyi^HOCTM, COCTOMT H3 KapOOKCM-TepMMHailbHblX 

120 a.K. KaJKAoro npeAiuecTBeHHMKa. BDNF 
Taioxe Moxer wweTb noAo6Hwe KopoTKyro m 
AnMHHyio (popiwbi npeAiuecTBeHHMKa. 

CeKBeH m poBaH h 9 reHa NGF ot HecKonbKnx 
bhaob oOHapyxvmo, mto conbiuaa nacTb stom 

AOnonHMTe/lbHOM N-TepMMHanbHOM 

nccneAOBaTeribHocTn HaxoAMTca Ha OTAenbHbix 
3K30Hax, 3a MCKnioMeHneM neTbipex koaohob 
(Val-His-Ser-Val), xoTopbie BKniOMeHbi y 5' 
KOHlja 3K30Ha, KOTOpblfl KOA^pyeT nonHbifl 
KOpOTKVlfl npeAUJeCTBeHHHK (CTapTOBbIM cafiT 

"B"). PaHee 3Aecb yxe 6bino 
npoAeiwoHCTpMpOBaHo, hto ABa H3 3THX nerbipex 
koaohob (Val-X-X-Val), tbk we iok m 
caftT-aKqenTop PHK cnnaflcMHra, kotopwm mm 
npeAiuecTByeT, KoncepBMpoBaHbi kbk pas Bbiiue 
KOHcepBHpoBaHHoro CTapTOBoro cafiTa "B" b 
reHax BDNF, BbiAeneHHbix y paannMHbix bmaob 

)KMBOTHblX; 3T0 OTKpblTHe npMBe/10 K PpTaftyB, 

hto cymecTByioT AnMHHan m KOpOTKafl cpopMa 
npeAUJecTBeHHMKa BDNF. HMeeTCH 
KOHcepBaqufl Val-X-X-Val koaohob, Tax we K3K 
m caflTa aKuenTopa cnnaflCMHra b rene 
KpbicMHoro NT-3, stot caBr aKuenrap 
cnnaflcMHra m npeAnonaraeMaa rpaHMua 
MHTpOHa yi<a3aHa Ha Our. 7A. 3tm paccywAeHMfl 
o nocneAOBaTenbHocTn npneenwt k 
nporH03MpoBaHMio cymecTBOBaHMfl 
Bbiiuepacnono)KeHHbix KOAHpyroiAHX sioohob 
aha NT-3 reHa, KOTopbitf 6w KOAnpoean 
AnMHHyio dpopMy npeAiuecTBeHHMKa. 
06Hapy>KeHvie KcmcepBMpoBaHHOH 
nocneAosaTejibHOCTH BbiwenpeAnonaraeMoro 
NT-3 "A" CTapTOBoro caflTa eme oonee 
yKpenvmo yBepeHHOCTb b cyiuecTBOBaHMM 
AnMHHoro BDNF npeAiuecTBeHHUica m 
npeAnojiojKuno BaxHyto. sbojiioumohho 
KOHcepBupoBaHHyro ponb 3Toro AnnHHoro 
npeAiuecTBeHHHKa An» Bcex M/ieHOB ceMeflcTBa 
NGF. ripeACKa3aHHbi8 N-TepMMHan 3penoro 
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NT-3 cneAyeT 3a KaHOHimecKoK 
nocneAOBaresibHOCTbio npoTeasHoro 
pacinenneHMfl (Arg-Arg-Lys-Arg), cweHb 
noxoxyio Ha tb, KOTopwe bhahw y NGF vt BDNF 
(<t>nr. 7A, C). y HeKOTOpbix bhaob, A&e 
C-TepMMHanbHbie aMHHOKMcnoTw NGF TaioKe 
npOTeoriHTHHecKn yAaneHbi. B oTnimne ot NGF, 
KpucuHbifi NT-3 He MMeeT oneBUAHoro 
noTeHi^wanbHoro ca«Ta pacmenneHMn y ceoero 
C-TepMnnana (<t>nr. 7A, C), u 3Aecb AenaeM 
BbiBOA, hto xaK m c BDNF Bcex ao chx nop 
MccneAOBaHHUX bmaob, y C-TepMMHana NT-3 

T3KJK0 H6T npOTeOJIMTMHeCKOM MOAM0MXai4MM. 

Ha ocHOBaHMM 3Tnx paccyjKAeHkift, 
npeACKa3biBaeMbi^ paaMep 3penoro NT-3 
nonuneriTMAa cocTaBJineT 119 aMMHOKMcnoT, c 
paccHMTaHHbiM p1 OKono 9,5. TaKMM o6pa30M, 
no pa3Mepy m 3apflAY, NT-3 cwibHO HanowiMHaeT 
NGF m BDNF. CeMb N-TepMMHaribHbrx 
aMMHOKUcnoT 3penoro NT-3 nonHOCTbio 
OT/iMMaMDTCfl ot NGF m BDNF. HaHMHas ot 
aMMHOKMcnoTbi BoceMb b 3penoM NT-3, 
onTMMaxibHoe coBMemeHMe Tpe6yeT 
eAMHCTBeHHoro paspbiBa M3 AByx aMMHOKMcnoT 

OTHOCMTeJlbHO BDNF M eAMHCTBeHHOft MHCepL^MM 
OAHOM aMMHOKMCnOTbJ OTHOCMTeJlbHO NGF (CM. 

<J>nr. 7D). 3pejibii^ KpbiCMHbitf NT-3 npoflBn«eT 
57%-Hyio aMMHOKMcnoTHyfo roMonorMK) c 

KpblCMHbIM NGF, M 58%-HyK) aMMHOKMCTIOTHytO 

roMonorMK) c BDNF. 57 M3 120 ocTaTKOB (48%) 
^BTiflioTCfl o6iammm y Bcex Tpex npoTeMHOB. (cm. 
0>Mr. 2D). UJecTb i^MCTeMHOBbrx ocTaTKOB, 
o6Hapy>KeHHbix y NGF m BDNF, HBJifliOTCfl 

aOCOJltOTHO KOHCepBMpOBaHHUMM B NT-3, M 

ooTiacTM HaMOO/ibujeA roMonorvtM Mex<Ay stmmm 
TpeMA oertKaMM b ochobhom crpynnMpoBaHbi 
BOKpyr 3tmx MMcrewHOBbix ocraTKOB. 

7.2.3. AHariMa npeAtuecTBeHHMKOB 
HeMpoTponMHa-3 

Kax pa3 ByujenpeAnonaraeMoro ca^Ta 
pacmenneHMfl, KOTopbiH ocBo6o>KAaeT 3pe/ib«^ 
NT-3, MMeeTcn 06U4M& aiqenTopHU^ cbmt 
mnK03MnMpoBaHMn - (Asn-X-Thr/Ser), cm. Owr. 
7A, C), KOTOpbiM Tax>Ke 6btn o6Hapy)KeH b tom xe 
caMOfl no3Mi^MM y NGF m BDNF (Ullrich m AP- 
1983, Nature, 303: 821-5; Leibrock M Ap.. 
1989, Nature, 341: 149-52). MrpaeT dm stot 
caflT rnnK03MJiMpOBaHM5i KaKyio-TO ponb b 
npoueccuHre NT-3, NGF m BDNF, 
npeflwecTBeHHHKOB, ocraeTcn HeMssecrHbiM. 

flanbHefliuee cpaBHeHMe NT-3 
nocneAOBaTenbHOCTM c npeAiuecTBeHHMKaMM 
NGF m BDNF ooHapyxMBaeT abq oCnacTM 

aMMHOKMCJlOTHOM roMonorMM BblLIie 

nocneAOBaTenbHOCTM spenoro NT-3 (o6nacTM I 
m II Ha OMr. 7B, C). 06nacTb I roMonorMM 
nosBonneT npeAcica3aTb cyiAecTBOBaHMe Ana 
KpbicMHoro NT-3 CTapTOBoro caflTa "B" 
(onpeAeneHHoro Bbime An« NGFX KOTOpbifl 6w 
npOM3BOAMn KopoTKoro npeAiuecTBeHHMKa M3 
258 aMMHOKMcnoT, cxoAHoro pasMepa c 

KODOTKMMM HpeALUeCTBeHHUKaMM NGF (241 a.K.) 

m BDNF (249 a.K.), BeposTHbifl koaoh 

MeTMOHMH080« MHML|Mai4MM, CeKpeTOpHafl 

CMmanbHan nocneAosaTenbHOCTb m cai^T 
paciAenneHMB cuoianbHOM 
nocneAOBaTenbHOCTM An« KopoTKoro 
npeAiuecTBeHHMKOB scex rpex qbaKTGpoB 
J1Bn«K)TCn KOHCepBMpOBaHHblMM (<PMr. 7C). 
BcneACTBMe Toro, hto oonacTb I roMonorMM 
npocTMpaeTcn BBepx ot CTapTOBoro ca^Ta "B", 
mojkho TatOKe npeACxasaTb cyiAecTBOBaHMe 
AnnHHoro npeAiuecTBeHHMKa Ann NT-3, KOTopwH 
6yAeT MHMUMMpoaaTb (HaMMHaTbcn) ot 
CTapTOBoro ca^Ta "A" (cm. Onr. 7A, B, C). 
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KaK 6wjio bhaho y NGF (Ullrich m AP- , 1983, 
Nature, 303: 821-5, Selby m AP-, 1987, Mol. 
Cell Biol., 7: 3057-64), n npeAnonoKeHO aha 
BDNF, TaKOfl crapTOBbifi caflT, bopohtho, 6yA6T 
KOAnpoBaH Ha AononHMTenbHbix 3K30Hax BBepx k 
eAUHCTBeHHOMy 3K30Hy, KOTOpbltf KOAHpyeT 

Bcero KopoTKoro npeAiuecTBeHHMKa. 

^nOJIHUTe/lbHO K OOJiaCTJlM I n II 

aMMHOKucnoTHbix roiwonorvifi. cpaBHeHne 
ynacTKOB rwApocbHnbHoc™ Ann NT-3, NGF n 
BDNF o6Hapy>KvtBaeT cxoactbo cTpyKTypbi y 
npeAUJecTBeHHMKOB. ssepx ot 3penbix 

npOAYKTOB. 

7.2.4. HeflpoTponwH-3 o6jiaAaeT 

HefipCTpOnHOM aKTMBHOCTbKD 

yAUBme^bHafl roMonon/m MeJKAy NT-3, NGF 
n BDNF no3Bon«eT c yBepeHHOCTbJO 
npeAnonoxcMTb, mto NT-3 MoxeT o6naAaTb 
HeflpOTponHoR aKTMBHOCTbio. NGF m BDNF 
KaxAtafl Moryr cnocoocTBOBaTb BbDKWBaHwo 
Bb)6paHHbix nonynnu^ HeHpoHOB 
nepucbepuftHOfl n qeHTpa/ibHon HepBHofl 

CHCTeMbl MH BUBO H MH BMTpO (paCCMOTpeHO y 

Whittmore m Senger, 1987, Brain Res. Rev., 
12: 439-64, Lindsay, 1988, b 'The Making of 
the Nervous System", crp. 149-65, Davies, 
1988, Grends Genet, 4: 139-43). Hanpwwep, 
Mcnonb30BaHne nioooro n3 HaaBaHHboc 
(taKTopoa Ana pa3BWTWH nrnMbero SM6pnoHa 
npeAOTBpamaeT ecTecTBOHHO npoMcxoAflmyio 
HeMpoHHyw rviDenb b cneu,ncbMHecKMX 
nepvtcbepwBHbDC raHrnnjw (Hanp., Hotter m 
Barde, 1988, Nature. 331: 261-2). ByAyHM 
AOoaeneHw k SKcnnaHTHpoBaHHbiM raHrriMjiM, 
NGF m BDNF BbisbiBawT OTpacraHKe HePlpmoe 
(Davies h ap , 1986, J. Neurosci, 6: 
1897-1904), a npw Ao6aanehMM k KynbTypaM 
AnccoL^nnpoBaHHbJX raHmneBbJx HefiponoB, oth 

dXIKTOpbl cnOCOOCTByiOT HeflDOHHOMy 

BbOKMBaHHio n AMdscfcepeHUMauMM (Lindsay h AP-. 
1985, Dev. Biol. , 112: 319-328). Tajoie 
MccneAOBaHMW "mh bmtdo", c McnonbaoaaHneM 
HecKonbKMX TtinoB nepHdpepKHHbix ranrnkieB 
UbinneHKa, McnanbsoBanw pnn BwncHeHUfl 
pasnuMViC* Mexfly HefipoTponHbiMw 

atcTM bh octr m id NGF m BDNF. TorAa xan o6a 
cbaicropa AeflCTBywT Ha nonyrmuwH cghcophwx 
He«poHOB, ooHapyxMBaeMboc b raHrnnsix 
AOpca/ibHoro kophh ot HeBpajibHoro rpeoHH 
(ORG), TonbKO BDNF noAflepJKMaaeT ceHcopHbie 
HewpoHbi HOAOSHoro raHrnnfl ot HeBpanbHOM 
nnaKOAbi (MG) (Lindsay b lh., 1985, Dev. 
Biol., 112: 319-328). B oTnunne ot BDNF, NGF 
MOMceT cnocoocTBOBaTb BbOKMBaHwo m pocry 
HeKpoHOB cuMnaTMMecKMX ranrnneB 
napaBepTeSpa/ibHoR uenn (SG) (Barde h AP-, 
1982, EM BO J. 1: 549-553). 

Hto6w oi^eHMTb noTeHi^nanbHyw 
enonorvwecKyio aKTMBHocTb NT-3, reH 
KpbicuHoro NT-3 KOHcepBMposann b Beiaop 
pCDM8 (Seed, 1987, Nature, 329: 840-842), 
mto paHee Mcnonb30Bann Ann KpaTKOBpeMeHHOM 
3KcnpeccMM BDNF u NGF b ktigtkh 
Mnexon ma ioiamx . 3Ta KOHCTpyKu,nfi 6bina 
co3AaHa aha aKcnpeccnn KopoTKOfi 
dpopMbi-npeAiuecTBeHHiiKa NT-3, sKcnpeccvievi 
KOpOTKMX npeAmecTByK)u;nx <bopM NGF n BDNF 
nonyMHnw owonorvtMecKM aKTMBHWH Maiepnan 
(Edwards m AP- 1988, Mol. Cell Biol. , 8: 
2456-64, Leibrock m AP-, 1989, Nature, 341: 
149-152). NT-3, NGF h BDNF KOHcrpyKUMM 
TpaHCCbopMnpoBann b COS KneTtcw; coSnpann 
cynepHaTaHTw ot KynbTyp m CHanana 
KccneAOBanu npn pa3nnMHbix KOHueHTpai^Mnx 
Ha mx cnoco6HOCTb Bbi3biBaTb OTpacTaHHe 
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HewpMTOB ot DRG siccnnaHTaHTOB. KaK 
coKMAanocb, NGF m BDNF cnocoocTBOBann 

OTpaCTaHMK) Hei^pklTOB B 3TOM HCCneAOBaHMM 

(cm. 4>i4r. 8). B nepBOH AeMOHCTpai^uu toto, 
^ito NT-3 reH AeflcTBMTenbHO KOAnpyeT 

5 HeflpOTponHyK) aKTMBHOCTb. npoAyKT 3Toro reHa 
BbisbiBaeT obnnbHoe oTpaciaHne He^pmoB ot 
DRG 3KcnnaHTaHTOB (Our. 8). 

Ann Toro, mto6w ycraHOBHTb, AeKcTByeT nM 
NT-3 HenocpeACTBeHHo Ha HeRpoHbi, stot 

10 cbaiaop MccjieAosaJiu b BbicoKo o6orau4eHHbix 
xynbTypax AUCCOU,uupOBaHHbix DRG neflpOHOB 
(Our. 9). ripn dpaxTM^ecKOM oTcyTCTBun 
LU BaH hobckmx K/teTOK u d;n6po6riacTOB, NT-3 

CnOCOOCTBOBan BbDKMBaHMIO M OTpaCTaHMK) 

HeftpMTOB y npMMepHO 60% stmx DRG 

15 HSMPOHOB. yMHTblBafl, HTO BDNF H NGF BM9CT8 

noAAepxuBaioT cbatanMecxvi 100% DRG 
HeWpoHOB b KynbType (Lindsay m AP-. 1985, 
Dev. Biol., 112: 319-328), cneAyeT 
npeAnono)KMTb, mto NT-3 cnocoocTByeT 
BbUKViBaHKK) KneTOK, KOTopue TaiOKe pearvipyeT 
20 Ha no MeHbiue^ Mepe oamh m Apymx abvx 
dpaKTopoB. 

7.2.5. HefipoTponHaa aKTHBHOCTb NT-3 

OTTlMHaeTCH OT QKTMBHOCTM NGF M BDNF 

Ann AanbHef^iiiero kiccneAOBanvin 
HeflpoHHofl cnei^HdpviHHOCTH NT-3, MccneAOBann 
3tot dpaicrop Ha NG m SG SKcnnaHTaHTax. KaK 
OJKHAanocb, KOHTponbHbie onbiTbi noATBepAnnn, 
hto NGF Bbi3bJBaeT OTpacTaHne HeftpnTOB ot 
SG, ho He or NG SKcnnaHTaHTOB E8 u,binnn4bero 
3M6pnoHa, TorAa KaK BDNF BU3biBaxi 
30 OTpacTanne HeflpnTOB ot NG, ho He ot SG 
OKcnnaHTaHTOB. JltooonuTHO, hto NT-3 
cnocoocTBOBan oTpacTaHMKD HeflpnTOB KaK ot 
NG, TaK n SG SKcnnaHTaHTOB (Our. 8) 
npeAnonarafl HanuMMe oonbiueiS lunpoTbi 
cneMM0MHHOCTM, neM NGF mjih BDNF. OAHara 
35 NT-3, xaK NGF m BDNF He cm or cnocoocTBOBaTb 

BbOKMBaHHK) UU1H OTpaCTaHUHD HeflpHTOB OT 
3KCnjiaHTaHT0B UnM AMOCOL^MMpOBaHHbJX 

ooorameHHbix HeRpOHaMM Kynbiyp nKnnapHoro 
raHrnnfl uwnneHKa. KaK 6wno noKa3ano panee, 
napacuMnaTHHecKne HefipoHbi, KOTOpue 

40 coAepjKMT stot raHmnW, peampyjoT Ha 
KpbicwHbiM GNTF, HeftpoTponHbivi cbaKTop, He 
MMeiou^nR OTHOUjeHMA k ceMeficTBy NGF / BDNF 
/NT-3 (Manthorpe m AP-, 1986, Brain. Res., 
367: 282-6), StockJi m AP-. 1989, Nature, 
342: 21-28), Stockli n AP-, 1989, Nature, 

45 342: 21-28). He Ha6niOAanocb peaKu.nn hm b 

OAHOM U3 3TMX OKCnspHMGHTOB C 

ncnonb30BaHHeM cynepHaTaHTOB ot COS 

KneTOK, TpaHCdpei^HpOBaHHblX KOHTDOnbHWMH 

BeKTopaMM {<t>ur. 8). B Ta6nnu.e IV noKa3aHbi 
so pe3yTifc>TaTbi npMMepHoro onbiTa no n3MepeH^io 
peaKi^tiM dKcnnaHTHposaHHbix 3M6pnoHHbix E8 
raHrnneB AOpca/ibHoro KOpHfl qbinneHKa (DRG), 
HOAOSHbfX raHmneB (NG), h 

napaBepTe6panbHbix cvtMnaTHHecKHX ranrnneB 
(SG) Ha yBenwMMBaionMecfl Aosw NT-3. raHrniiw 
SS Ky/ibTypupoBann yKasaHHoe b Ta6n. BpeMR b 
BHAe 3KcnnaHTaHToa b 1 mo KonnareHOBoro 
renn, KaK onncaHO Lindsay n Rohrer, 1985, 
Dev. Biol., 112: 30-48). OrpacraHne bojiokoh 
ou^eHHBanH no tuKane ot 0 ao 5, rAe 5 ABnanocb 
MaKCHManbHbiM ot pacta Hue m BOnoKOH, 
60 Ha6nK>AaeMbtM Ha raHrnuax AopcanbHoro KopHn 
b 0TB6T na HacbiiAaioiAyK) A03y cbaiaopa 
nepBHoro pocTa (NGF) (1 - 10 Hr/win). 
KpbicuHbt^ NT-3 npkiMeHnncn b bmac 

KOHAHUMOHHpOBaHHOW CpOAbl OT COS-M5 

KneTOK, TpaHcdpeu,wpoBaHHbix nnasMMAoW 
pC8-rNT(PI), KaK onncaHO Bbiuje. 
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KoHAvm^oHnpoBaHHyio cpejqy ot 

"mock-TpaHCctJeuvipoBaHHbix COS-M5 KneTOK 
ncnonb30Bann b KanecT&e KOHTponfl. npn Bcex 
ncnbiTaHHbix A03ax, oonee Mew b 50-KpaTHOM 
pa36poce, NT-3 cnooo&CTBOBan oOHapyjKMMOMy 
oTpacraHHio bojiokoh ot Bcex Tpex throb 
GKcnnaHTMpoBaHHbix raHmvieB, xoth npn Manux 
floaax peaKU.na Ha cnMnaTKHecxnx raHrnnnx 
6bina cnaoee. MaxcnManbHafl peaiajnfl 
OTpacTaHHH BonoKOH Ha NT-3. nonyneHHaji Ha 
raHrjiMHX AopcanbHoro kopha 6bma cpaBHUMa c 
toA peaKU>iefi, KOTopaa Ha6nioftaJiacb ot NGF 
nnn BDNF. MaKCHManbHafl peaiajm? hoao3hux 
raHmneB Ha NT-3 6bina sHannTenbHee 
MaKCMManbHOft peaKU,nn Ha BDNF. HoA03Hbie 
raHrnnn He noKa3ann peaiajMH oTpacTaHna 
bojiokoh Ha NGF. MaKcnManbHan peaKU,nfl 
cm m naTMMGCKHx raHmneB Ha NT-3 6bina MeHbiue 
MaKCMMaribHoft peaKu>in sthx raHmneB Ha NGF, 
m Ha6nioAanacb npn oonee bucokhx 
KOHi^eHTpaLinflx, MeM TpeobBanocb Ana 
waKCMManbHOM peaKU,nn Ha NT-3 b KynbTypax 
flopcanbHoro kopha nnn HOfl03Horo raHmneB. 

7.2.6. KpbicuHbiM HenpoTponnH-3 atanaeH Ha 
HenpoHax MneKonwTaiomMX 

flnn Toro, HToobi onpeAeriMTb, npoaanfleT nn 
KpbicMHwK NT-3 aicrnBHocTb Ha HetfpoHax 
MneKonMTaioiMMX, noBTOpJinn SKcnepnMeHTu Ha 
3KcnnaHTaHTax c ncnonb30BaHneM raHmneB 

flOpCaJlbHOrO KOpHfl, H3BJieMeHHblX H3 
14-AHeBHblX KpblCHHblX 3M6pMOHOB (Ta6n. 5). 

OHnw.eHHbin' NGF ncnojib30sann b KanecTBe 
kohtdojih. E14 SKcnnaHTaHTu raHmneB 
KpuckiHoro AopcanbHoro koph« (no neTbipe 
raHrnna Ha 1 run KynbTypw) KynbTnBnpoBann b 
Tenenne 24 MacoB, b ochobhom kbk onncaHo Ann 
raHmneB u,binneHKa (<t>nr. 8, Ta6n. 4), 6e3 
AooaaneHnfl HefipoTponHoro cpaxTopa 

(KOHTpOJIb), C CpaKTOpOM HepBHOTO pOCTa H3 

MbiwnHofi noAHeniocTHOfl *ene3bi (NGF), nnn c 

peKOM6klHaHTHbiM KpUCklHbIM NT-3 

(KOHAMi^MOHnpoBaHHan cpefla COS-M5 K/ieTOK, 
TpaHc4;eu,npoBaHHafl c nnasMnAon pC8-rN 3/P1, 
K3K onncaHo Bbiine). Kax<Abifl raHrnnn' 
ou,eHnBann Ha oTpacraHne bojiokoh. iok 
onncaHo Bbiiue (cm. Ta6n. 4). Pe3ynbTarbi 
noKa3biBa»T, hto KaK n NGF, NT-3 BbicoKO 

SKTHBeH B CnOCOOCTBOBaHMM OTpaCTaHMfl 

bojiokoh ot sKcnnaHTaHTOB raHmneB 
AopcanbHoro KopHft. 

nocKOJibxy DRG, NG n SG siccnnaHTaHTw 
Ka>KAb)n peampyeT na no Menbiuen" Mepe ABa n3 

Tpex pOACTBeHHblX HeflpOTDOnHblX 0aKTOpOB, TO 

MaKCMMajibHan peaKu,nfl, npoflBnneMafl ashhum 
raHmneM saBncnM ot ncnonb3yeMoro cpaiaopa. 
B cnynae DRG, peaKuvm Ha HacumaiOLAne 
ypoBHM NGF, BDNF n NT-3 6bina OTHOCHTenbHO 
3KBHBaneHTHoR . OAnaKO y NG MaKcnManbHaa 
peaKunfl Ha NT-3 6buia cnnbHee. MeM Ha BDNF, 
TorAa KaK y SG MaKcnManbnan peaKU,ns Ha NT-3 
CbiJia cym,ecTBeHHO Hnxe n HecKOnbKo 
aaMeAJieHa b cpaBHemi h c NGF. 

7.2.7 HccneAosaHMe canTOB cnHTB3a 
HeMpoTponnHa-3 

BbUlO yCTaHOBJieHO, MTO BO BpeMJ? pa3BMTHfl 

HeKpoHOB nx BbDKnBaHne 3aBncnT ot 
cooTBeTCTByioiii,nx HeRpoTponHux MoneKyji. 
AnMTejibHoe BbixnBaHne, aaxe y Bspocnbix, 
Mo>KeT noTpeooBaTb noAAep«<aHnfl 
HeflpoTponHoro BJinnHnyi. (Thoenen n AP-. 1987, 
Ciba. Found. Symp., 126: 82-95). B Apymx 
cnyHaflX BbDKneaHMe 3pejibix HenpoHOB M0«<eT 
6ojiee He 3aBnceTb ot Hei^poTponHoro cpaKTopa; 
TeM He MeHee 6wjio HaKAeno, hto TaKne 
dpaKTOpbi cvinbHO B03AeficTByioT Ha 
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AndxpepeHL\npoBaHHbi^ cpeHOTkin HenpoHOB 
(Lindsay n Harmar, 1989, Nature, 337: 
362-364). OnpeAeneHne canTOB cnHTe3a 
HeflpoTponHoW MOJieKyjiw moxot noaTOMy 
noMOMb b BbmcHeHMM ee cpwononorimecKOM 
ponn. 

rjjiH nccneAOBaHUH caviros NT-3 CMHT63a n 
Ann cpaBHeHnfl NT-3 sKcnpeccnn c 3Kcnpeccne« 
NGF n BDNF, TpoflHue Ha3epH-6jiOTTHHm 
o6pa3i^OB PHK, nojryMeHHbix ot pasjinnHbOC 
TKaHen sspocnofl Kpbicbi rn6pnAH3iipoBajin k 
30HAaM, cneqndpnMHbiM Ann Ka>KAoro M3 stmx 
reHOB (<t>nr. 10). KaK 6bino paHee 
npoASMOHCTpnpOBaHO, (Neumann n AP- . 1984., 
EMBO 3: 3183-9; Shelton n Reichardt, 1984, 
Proc. NaU. Acad. Sci. , CUJA, 81: 
7951-7955), SKcnpeccnfl NGF mPHK 6buia 
nanoojiee Bbicoxofi b toj^obhom Mosry, cepflue n 
cene3eHKe; no MeHbUjefl Mepe cneAbi 6btnn 
o6Hapyx<eHbi b Apyrnx nccrteAOBaHHbix TKaHnx. 
BDNF npo«BHJi oonee orpaHMMeHHbin naTTepH 
3KcnpeccMn; caMbie BwcoKne ypoBHn 6binn 
o6Hapy>KeHbj b rojiobhom Mosre (Lei brock n Ap. 

1989, Nature, 341: 149-152), n 
3HaMi4TenbHbie ypoBHn HaGnioAajiMCb b cepAUe, 
nerxnx n Muuju,ax. KaK n b cnyMae c NGF, NT-3 
TpaHCKpnnT (1,4 k6) oSHapyxw Bancs bo Bcex 

paCCMaTpMBaeMblX B3pOCTlblX TKaHJDC. OflHaKO BO 

Bcex nepucpepn^Hbix TKannx ypoBeHb 
3Kcnpeccnn NT-3 mPHK 6bin no MeHbiueR Mepe 
cpaBHMMbiM c HaSnioAaBiunMCR ypoBHeM bo 
BspocnoM ronoBHOM M03re, n b HeKoropux 
cnynajix (Hanp. noHKn, cene3eHKa) 6 bin 3aMeTHO 
Bbiuje. 

Taioxe cpaBHMBann OTHOcnTenbHoe 
coAep)KaHne TpaHCKpnnTOB NGF, BDNF n NT-3 

B TOnOBHOM M03ry HOBOpO^AeHHWX m 83pocnb0( 

MbiujeB. B OTnnnne ot NGF n BDNF, ypoBeHb 
NT-3 mPHK b M03ry HoaopoKAeHHoro 6btn Bbtiue 
H6M bo BspocnoM M03re (<t>nr. 8). Bonee 
AeTanbHbifi aHanns noKa3an, hto ypoBHn NT-3 
mPHK b qeHTpanbHoK HepBHoK cncreMe 
3HamiTenbHo Bbiiue bo BpeMn nnoAHoro 
pa3BHTMfl n 3aTeM CHkixaeTCfl ao B3pocnbix 
ypOBHen. 

7.3 OocyjKAenne 

CTpyiaypHoe cpaBHeHne NGF, BDNF n 
caMoro HOBoro nneHa 3Toro ceMe^CTBa, NT-3, 
no3Bonnno BbiflBMTb HecronbKo 
KOHcepBnpoBaHHbix oojiacrefl, n npnBeno k 
saicnioHeHnio, hto dpyHKu.noHanbHbte paannHMfl 
Me)KAy 3tmmh npoTenHaMM onpeAenjuoTcn 
nocneAOBaTenbHocTJiMn, KOTOpue ne>icaT bhb 
3Tnx KOHcepBnpoBaHHbix o6nacTeR. 
ripeACKasaHHoe cymecTBOBaHne AnnHHoro n 
KopoTKoro npeAiuecTBeHHMKa Bcex Tpex 
npoTenHOB nocTaBnno MHTpnryjomne Bonpocbi 
OTHoewTenbHO cyu4ecTBOBaHn« ooenx 
cpopM-npeAUjecTBeHHMKOB "hh bubo". flnnHHbie 
cpopMbi MoryT npoLjeccMpoBaTb 6onee 
scpcpeKTMBHO, neM icopoTKne. TeM He MeHee, 
BeKTopbt, 3KcnpeccHpyiou4Me KopoTwix 
npeAiuecTBeHHHKOB, AaioT enonomnecKnn 
MaTepnan b COS KneTKax. 

OTKpbiTne Toro, hto sth tpm HeflpoTponHbix 
cpaiaopa nponsnfljoT oTMeTnnBbie, 
cnemicpnMHbje no CTaAnnM n tioham naTTepHbt 
sKcnpeccnn, noAKpennaeT MHeHne, hto 
HeBpajibHoe pa3BMTne saBncnT ot oTHeTnnBofl 
BpeMeHHO^ m npocTpancTBeHHOM SKcnpeccnn 

AMCKpeTHblX HeftpOTponHblX aKTHBHOCTei^. 

npocpnnb NT-3 3Kcnpeccnn b sasncnMOCTn ot 
pa3BMTHfl npeAnonaraeT, hto 3tot q^aiaop 
MoweT MrpaTb ocooeHHO aaxHyio ponb Ha 
paHHefl CTaflun pa3BHTnn nepBHon cncteMbi. 



o 

CO 
CM 
CM 
00 
CM 



-24- 



ro 
— ^ 
ro 
oo 
ro 
ro 
o> 

O 



Hatua HananbHaJi xapaKrepucrnKa NT-3 

He«pOTponHO« aKTMBHOCTM "HH BUTpo", B 

coMeTaHnn c o&hmm npeo6naflaHneM NT-3 

MPHK K3K BO B3pOCnOM M03re, T3K M B3DOCJlbDC 

nepuct&pHRHbix TKaHflx, p&nee npeAnonaraeT, 

MTO NT-3 MOK6T OKa3btBaTb WMDOKO 

pacnpocTpaHeHHoe BimnHMe Ha HefipoHHyK) 
ct>yHKumo m/mjim BbDKHBaHne y Bspocnbix. Bonee 
rnooanbnasi SKcnpeocufl NT-3 Taiwce noBbiujaeT 

B03MO)KHOCTb TOTO, HTO 3TOT 0aKTOp flG^CTByeT 
Ha KTieTKM BHe HepBHOPl CMCTeMbl, K3K 

npeAno^ara/in Ana NGF. (Otten m AP , 1989, 
Proc. Natl. Acad. Sci., CUJA, 86: 10059-10063). 
XoTfl ao cnx nop He npofleMOHCTpupoBaHO 

flCHO, HTO HeflpOHbl MOryT OAHOBpeweHHO 

pearwpoBaTb 6onee neM Ha oamh HefipoTponHbiM 
qbaxrap, dpaKTW no3Bon«ioT npeAnojiojKMTb, hto 
NGF id BDNF Moryr AeRcTBOBaTb Ha 
nepeKpbiBaKDi^nxcfl HetipOHHbix nonynni4nax. 
HanpMMep, bbbaohmb NGF unu BDNF mo>K6T 

CnaCTM 3HaMMT©JlbHOe OOnbWMHCTBO DRG 

HeRpoHOB, KOTOpbie 6bi MHane norM6nn bo 
BpeMH HopMajibHoro pa3BMTnn nTMuu (Hofer m 
Barde, 1988, Nature, 331: 261-2). Hauun 
Ha6niOAeHi4« Ae&CTBMfl NT-3 Ha nepMdpepMMHbie 
raHrnvin uwnneHKa cwibHo noATBep>KAaeT 

MHTepeCHyK) B03MO>KHOCTb TOTO, MTO OTAe/lbHbie 

He«poHbi MoryT pearwpoBaTb Ha 
MHOxecTBeHHwe, poACTBeHHwe dpataopw. Ectim 

3TO T3K, TO Bbl3blBaHH9 M <})W3WOJ10rMHeCKOe 

cymecTBOsaHHe oAHOBpeMeHHoro 
pearnposaHMfl ct3bmt yaneicaTenbHbie Bonpocbi. 
HanpMMep, KOMnoHeHTw peijenTopoB m/mjim 
curHanbHbie iwexaHH3Mbi TpaHCAy^MH Ann Tpex 
poAPTBeHHbix HeMpOTponHbix dJaxTOpOB MoryT 
6biTb Ann hux ooujmmm. B npMHi^nne, 
OAHOBpeMeHHO pea rwpy lom^e nefipoHbt MoryT 
wwieTb MHOKecTBeHHbie peu,enTopbi, Ka*Abifl ms 
KOTopbtx cneMMdpMMeH aha KOHKpeTHoro 
HewpoTponHoro qbaKTopa, mjim eAHHCTBeHHbifi 
peu,enTop, Koropbifi MoxeT Bbi3b»BaTb peaiajiAio 
Ha MHOKecTBeHHbie HeflpOTponHbie dpairrapbi. 

HH BUBO, 3TH pa3J1MMHUe dpaKTOpbl MOryT 6blTb 

OAHOBpeMeHHO npeACTasneHbi aceM 
pearvipyjoinMM HeRpoHaM. Bonee BepoHTHO, 
MMeiOTCfl npocTpaHCTBeHHO-BpeMeHHbie 

pa3JlMHMfl 8 OTHOCMTen bHOM HaJlMHMM 

oTAenbHbix dpaicropoB (Hanp., Davies m AP-, 
1987, Nature, 326: 353-358). B03M0)kho TaioKe, 

HTO paSJlMHHbie CfraKTOpbl HM6K)TC« y paSJlMHHblX 

MecT OAHoro n toto xe HeflpoHa (HanpMMep, 
ceHcopHbifl HeKpoH MOJKeT nonynnTb pasHbie 
dpaxrapw ot era nepnobepM^Hbix n ueHTpanbHbix 
TepMKHanoB) (Kalcheim m AP- . 1987, Le 
Douarin, EMBO, 6: 2871-2873). Ecnw 
MHoxecTBeHHue cfeaicropbi OAHOBpeMeHHO 

MMeiOTCfl y HeKOTOpblX HeflpOHOB, TO MX 
Ae^CTBMfl MOryT 6blTb K3K HeHy>KHblMM, T3K M 

KOMnneMeHTapHbiMM. 

C o6-bncHeHMeM nHAMBMAyanbHoW m 
noTeHLjuajibHO KOMnneMeHTapHofl dojim NGF, 
BDNF m NT-3 6yAeT oeecneneHa MHd30pMau,Ma, 
KOTopan MMeeT pewaiomee 3HaneHMe Ann 

nOHMMaHMfl HOpMaJlbHOTO pa3BMTMfl M 
CyLUeCTBOBaHMfl HepBHOfl CMCTeMbl. 

MccneAOBaHMH Ha wMBOTHbix nosBon^JOT 
npeAnonoxMTb, hto NGF MO)KeT npeACTaBn^Tb 
qeHHOCTb npM neneHMM AereHepaTMBHwx 
HeBponorMHecKMx cocTonHMfl (Snider m Johnson, 
1989, Ann. Neurol., 26: 489-506, Fischer m 
AP-, 1987, Nature, 329: 65-8, Thelps m AP- . 
1989. Neurobiol. Aging. 10: 205-7). 
KnoHMpoBaHMe hoboto nneHa reHHoro 
ceMeflcTBa NGF / BDNF m era noTeHu^a/ibHbie 

B3aMMOAe^CTBM9 C APyrMMM HneH8MM 3TOTO 



ceMeflcTBa AaeT HOByw nMtuy 
pa3MbiujneHMR o B03MOKHbix TepaneBTMHecKMX 
npuMeHeHMflx 3Tmx npoTeMHOB npM neneHMM 
HeiipoAereHepaTMBHbix 3a6oneBaHMM. 

8. npMMep 3: KnoHMposaHMe m 
5 xapaKTepM3MpoBaHMe rena MenoBenecKoro 
HeRpoTponnHa-3 

8.1. PesyjibTaTw 

(IpMroTOBneHMe sonAa (R1B/2C), 
Mcnojib3yeMoro Ann MAeHTMdpMi^MposaHMn 

1Q KpbicMHoro NT-3 reHa, ocyiuecTBnflnM KaK 
onwcaHO Bbiuje. B pasAene 7. Kaic 3Aecb 
onMcaHo, 3oha 6bin nonynen nyTeM qenno« 
peaKUMM nonMMepa3bi (PCR) M3 kpwchhom 
reHOMHOfl flHK c Mcnojib30BaHMeM 
AereHepaTMBHbix HyxneoTMAHbix npa^MepOB, 

15 cooTBeTCTBytomMX AByM yKa3aHHbiM b paMKe 

rOMOnorVlflM aMM HOKMCriOTHOft 

nocneAPBaTenbHOCTM, pa3AenfleMO« NGF m 
BDNF. npMcyTCTBMe b sohab R1B/2C 
nonyji^L^MM Moneicyn AHK, npeACTaanfliou^MX 
HOBbifl reH, 6bino oGHapyKeHO BHasane 
20 cay3epH-6noT-rM6pMAM3auMe« Ha kpucmhom" 
reHOMHofl AHK, nepeBapeHHoft pecrpMKU,MOHHOM 
SHAOHyxneasoM EcoRI, 3tot 30HA o6Hapy)KMJi 
HOBbiM dpparMeHT AHK, b AononHeHMe k 

0)KMAaBUJMMCf1 dpparMeHTaM, M3BeCTHWM csomm 

cooTBeTCTBMeM NGF m BDNF reHaM. 
25 KorAa MeneHbifl 32 P R1B/2C Mcnonb30BanM 
b KanecTBe 30Hfla Ann aHann3a 
cay3epH-6noTTMHraB MenoBenecKo^ reHOMHoR 
AHK, nepeBapeHHoR pa3/iMHHbiMM 

peCTpMKL^MOHHblMM 3HflOHyKnea3aMH, K3K B 

30 cnynae KpbicMHOfl AHK, Ha6moAanacb 
rM6pMAM3aUjMfl k nonocaM, cooTBeTCTByiou^MM 
reHaM NGF m BDNF, a Taioxe m k hobum 
nonocaM. HanpMMep, c noMombio Hind III 
pecTpMKHMOHHOM" 3HAOHyKnea3bi Ha6ntoAanacb 
HOBan (T.e. He-NGF, ne-BDNF) nonoca 

35 pasMepoM npMMepHO 1,8 k6, c BAM HI 
Ha6nioAanacb HOBan nonoca npMMepHO 1 5 k6; m 
c Eco Rl Ha6n«)AanMCb HOBbie nonocbi 8 m 1 2 k6 
(npMcyTCTBMe Asyx nojioc Morno npoMexoAMTb 
ot nonMMopdpMSMa b Eco Rl pecTpMKyMOHHbix 
ca^Tax b HenoBenecKOM renoMHoK AHK). 3tm 

40 A^HHbie yi<a3biBaioT, hto HenoBeHecxan AHK 
coAep)KMT reH NT-3, KOTopwR xopoaio 
KOHcepBMpOBaH y Kpbic m niOAeM. 

MenoBenecKMM reH NT-3 6bin BbiAeneH 
nyTeM cKpMHMHra reHOMHoR 6M6nMOTeKM, Kax 

^ onMcaHo Ann BbiAeneHMfl KpbicMHoro NT-3 rena 
(cm. npMMep, pa3Aen 7). Kopcwe, 6M6/iMOTeKa, 
cocTonu^afl M3 npoAyxroB nacTMHHoro 
nepesapMBaHMfl San 3A reHOMHOM" AHK 
HenoBenecKOM nnaueHTbi, KnoHMposaHHan b 
oaxrepModparoBOM BeKTOpe x EMBL 3 / SP / T7 

so (ms naoopaTopMfl "KnoHTex", Mhk.) 
noABepranacb CKpMHMry sohaom R1B/2C, a 
TaiOKe 30HA3MM xpbiCMHora NGF m KpbicMHoro 
BDNF. OiKMAanocb, hto wioh MenoBenecKoro 
NT-3 rM6pMAM3MpyeT c 3qhaom R1B/2C, ho He c 
NGF m He c BDNF. Oamh TaKDfi dparoBufl KnoH 

55 6wn MAeHTMdpMi^MposaH cpeAM 

8 . 10 5 CKpM HM poBaH H blX 6nfluieK. 3tot KnoH, 
o6o3HaHeHHbjR 0 hN3 / G I/, Kax OKa3anocb, 
coAep>KMT MHcepT HenoBenecKOM AHK npMMepHO 
b 16 k6. 3tot KnoH 6wn pecTpMKUMOHHO 

60 KapTHpOBaH CTaHAapTHbIMM MeTOAaMM, M 

Bw6paHHwe pecTpMjqMOHHbie dpparMeHTbi 6binM 
cy6icnoHMpoBaHbi b nnasMMAy pBluescript 
/Stratagene/ Ann aHanM3a nocneAOBaTenbHOCTM 
AHK. Ha <t>Mr 11 noxasaHw: 
nocneAOBaTenbHocTb HenoBenecKoro NT-3 reHa 
m BbiBefleHHaa ms Hero aMMHOKMcnoTHas 
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nocneflOBaTe/ibHOCTb npoTenHoeoro npoAyxTa b 

CpaBHeHUM C XpblCMHbIMM NT-3 

nocneflOBaTenbHOCTAMM . 
8.2 06cy>KneHMe 

PeaynbTaibi aHannaa nocneAOBaTenbHOCTH 
noKaabiBaioT HeojKMflaHHO Bbicoxwtf ypoBeHb 

KOHCepBHpOBaHUR B HyKfieMHOBOKUCnOTHblX 11 

awinHOKvicnoTHbix ncx^ieflOBaTeribHOCTflx Mea<AY 
KpbicuHbiM n MenoBeMecxHM NT-3. BHyTpn 
o6jiacTM, KOflnpyioineW 3penbifl nonnnenTMA 
(119 aMHHOKHcnor), xpbiCMHbitf m HertoBeMecKMM 
reHbi flanflJOTcn roMonorvtMHbiMM b flHK 
nocneflOBaTejibHOCTn npuMepHo Ha 92%. 

OftHaKO HH OflHO M3 pasnHHHtf B HyXneOTMAHOfi 

nocneflOBaTe/ibHOCTH Me>Kfly MenoBeMecxHM m 
KpbicuHbiM BapnaHTOM b stoR o6nac™ He 

npMBeJlO K aMHHOXHCJlOTHblM 3aM8lH9HMf1M, 
BblBeASHHbie aMMHOKMCTlOTHbie 

nocjieAOBaTe/ibHOCTki 3penoro xpbicMHoro h 
HenoBeMecKoro NT-3 (h spejioro MwiuMHoro 
NT-3, cm. PasAe/i 6, Bbiiue) flBJifltcrcfl 
aOCOTtlOTHO MAeHTMHHblMlt. 3to HanoMMHaeT 
BbicoKyio CTeneHb xoHcepBKpoBaHMfl BDNF, 
KOTopa« noicasbiBaeT non»y\o noeHTHMHocTb 
aMMHOKMcnoTHbix nocneAc-BaTejibHocrefi 
3penoro nemnAa y xpucu, mwww, nenoBexa m 

CBHHbM. B OTJIMHUB OT 3TOrO, aMHHOXMCJlOTHbie 

nocneAOBaiejibHOCTn 3pejioro Me/ioBeMecxoro 
NGF m NGF rpw3yHOB (Mbiwb una Kpbjca) 

OTHMHaiOTCfl npHMspHo Ha 10%. 

KpoMe Toro, aMUHOXHcnoTHwe 

nocneAOBaTenbHocTM npeAnojiaraeMbix 
npeAiuecTBeHHHKOB HexiOBenecKoro m KpbicHHoro 
NT-3 Taiwe noxa3biBajoT npHMenaTenbHO Manoe 
KonnsecTBO pasriHMMfl - (noAMepxwyTO Ha <t>nr. 
11). HenocpeACTBeHHo Bbiwe ot 
np8ACKa3aHHoro caflTa npoTea3Horo 
paci^enneHMH, xoTOpbifl 6bi renepupoBaji 
spenbiB NT-3 nonnnenTMA (Arg-Arg-Lys-Arg), 
MenoaeHecKafl nocneAOBaTe/ibHOCTb nwujeHa 
OAHoro KOAOHa (nepeA Pro), xoTopwfl 
npHcyTCTByer b xpucHHofl 

nocneAOBaTenbHOCTH. Oahh ojiok M3 MeTupex 
aMMHOKMcnoT OTJiMHaeTCH ot MenoBeMecKoro u 
KpbicHHoro prepro NT-3, n wecTb 
AononHWTenbHbix eAMHCTBeHHbix 

3M M HOKMCJ10T HblX 3aMOlM©HHM pa36pocaHbi 

Me^KAy 3tmm 6noicoM m npeflCKa3aHHbiM caflTa 
npoTea3Horo pacmenneHWfl. 

9. BuonornHecicaji aicrnBHOCTb 
MenoBeMecKoro NT-3 

BcneACTBue Toro. mto BbiBeAeHHaa 
qm\a hokhcho THan nocneAOBaTe/ibHOCTb spenoro 
MenoBeMecKoro NT-3 HBJiaeTCfl MAeHTWMHofi 
nocjieAOBaTenbHOCTH spenoro xpbicMHoro NT-3, 
mo>kho c yBepeHHOCTbK) npeACKa3aTb, mto 
MenOBeMecxnfi n xpucHHbifl NT-3 npoTenHW 
6yAyT npoflBJiflTb HeoTJiHHHMbie 6nonorviMecxwe 
aKTHBHOCTM. HeflpOTponHaa axTHBHOCTb 
MenoBenecKoro NT-3 6bi/ia noATBepwAeHa 
nyTeM WHcepijwH xnOHHpoBaHHoro 

MenoBeMecKoro reHa b nna3MHAHbifl 

SXCnpeCCKOHHWfl BBKTOp pCDM8, 

TpaHcxbemipya nonyMeHHyio n;ia3MHAy 
pC8-LN3(P1) b COS-M5 icneTKax (xax onucaHO 
Chen m Okayama, 1987. Mol. Cell Biol., 7: 
2745-52), n nocneAyioinnM nccneAOBaHneM 

HeMpOTpOnHOM aXTHBHOCTH B 

KOHAnunoHnpoBaHHofl cpeAe OT 

TpaHC^ei^MpoaaHHbix KneTOK. HenoBeMecxnii tbh 
NT-3 6bin aMnnnc$)viuMpoBaH PCR peaKUneR us 
GaKTepMo^ara 0 hN3(G1), n nHcepTupoBaH 9 
nna3MHAHbi« SKCnpeccnoHHbi^ BeKTop pCDM8, 
toK onucaHO aha KpwcuHoro reHa NT-3 (npwviep 
7); nojiyneHHyio nna3MMAy o6o3HaHnnn 
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pC8-hN3(P1). OnpeAen«JiM HyKneoTMAHyo 
nocneAOBareribHocTb Bcero NT-3 MHcepTa m 
cpaBHMBajiM ee c renoMHofl 
nocneAOBaTenbHOCTbio, onpeAe/ieHHyio Kax 
onucaHO Bbiiue, ppa Toro, mto6h noATBepAHTb, 
mto bo BpeMfl PCR peaKLiMM aMnnn0HKaMMM vt 

KJIOHMpOBaHMfl H6 6btflO BBeABHO HVHOKVtX 

wyTat4MM. MeTOAW TpaH(x£ei4MpOBaHMfl n 
nccneAOBaHMR 6binn b ochobhom mabhthmhumm 
M6TOA3M, ncnonb3yeMUM Ann oi^eHKM 

6MOnorHM9CKOM aKTMBHOCTM KpblCMHOTO NT-3. 

KaK npeACKa3biBanocb, 6Nno o6napy)KeHO, 
mto HenoBenecKHfl NT-3 oGnaAaeT 
He^poTponHoR aKTMBHOCTbfo, Korfla npoBOA^in 
MCcneAOBaHMfl Ha 3KcnnaHTaHTax 3M6pM0HHbix 
9-ro ahh (E9) raHmviHx AopcaribHoro kophji 
i^wnjieHKa n hoao3hwx raHrnnRX (TaOnnL^a VI). 
3tm raHmMM KyribTMBMpoBa/iM (cm. Owr. 8, 
Ta6n. IV) b TeneHne 24 nacoB b npucyTCTBMH 
KOHAMUMOHnpoBaHHofl cpeAbi (cynepHaTaHTOB) 

OT MMV1TaUHOHHO-TpaHC0ei4VlpOBaHHb(X 

nna3MHAaMvi (Bee ohm npoucxoAflT ot pCDM8 
Beicropa 3KcnpeccMM), koahpvoiammh 
peKOM6MHaHTHbi« MenoBenecKMC* BDNF, mjim 
pexoM6MHaHTHbiH KpbicuHNfl NT-3 / rNT-3; 
nna3MHAa pC8-rN3(P1)), mv\ peK0M6MHaHTHbi« 
MenoB8HecKvi« NT-3 / hNT-3; nna3MMAa 
pC8-hN3(P1)). (Tna3MMAa BDNF 6bina BwSpaHa 
b Ka^ecTBe nonoxnTenbHoro KOHTponn, noTOMy 
mto BDNF n3BecTeH csoefi HeKpoTponHort 

aKTMBHOCTbK) K3K Ha HOfl03HbK raHr/IHflX, T3K M 

Ha raHrnnqx AopcaribHoro kophh. Kax noxasaHO 
Ha TaOn. IV, m KpucHHbiH, m HenoBenecKHfl 
peKOMGnHaHTHbie NT-3 b yMepeHHofl A03e 
(cpaBHM Ta6n. IV) noKa3an npuMepHO tot >Ke 
ypoBeHb aKTMBHOCTM, mto m BDNF Ha raHrjwflx 
AOpcanbHoro koph«, m 3HannTe^bHO 6onee 

BblCOKyK) aKTHBHOCTb, HeM BDNF, Ha HOA03HblX 

raHmnflx. He Ha6nK)Aanocb pa3nnMviW b 
aKTMBHOCTM y MenoBeMecKoro NT-3 no 

CpaBHeHHK) C KpblCMHblM. 

10. HAeHTnq*)MKaL;Mfl npOAyxra 
MenoBeMecKoro NT-3 reHa nyTeM 
M9Ta6ojiMMecKoro MeMeHMfl 

npeACKa3aHHbJ« pa3Mep 3penoro NT-3 
nonnnenTMAa (KpbicuHoro nnn Me/iOBeMecKoro) 
cocTaanfleT 1 19 aMMHOKMcnoT, c MoneKyjinpHbiM 
secoM 13,6 AaribTOH. C L^enbK) onpeAeneHUfl 
3KcnepMMeHTa/ibHbiM nyTeM npn6nn3MTe/ibHoro 
pasMepa 3penoro MenoBeMecKoro NT-3 
nonnnenTvvia, K/ieTKM rpaHccpei^npoBann 
SKcnpeccMOHHOM nnasMMAoK MenoBeMecKoro 
NT-3 n M6T aoon umbckm MeTunw, a 3aTeM 
KOHA^^OHkipOBaHHyio cpefly nccneAOBann Ha 
npucyTCTBMe HOBoro nonwnenTHAa. B 
SKcnepwMeHTe, noxaaaHHOM na <Pnr. 12, COS-M5 
xneTXM TpaHC<t)MUnpoBanvi nnasMMAHO^ pC8 - 
hN3/P1/ (onucaHO Bbiiue), xneTxn MeTunn 

CMeCbK) [ 35 S] MeTMOHWHa M [ 35 S]4MCTeMHa, 

pocTOByio cpefly co6pann m c|)paxnMOHMpoBanM 
3neKTpoc£ope30M npn ycnoBMHX AeHaTypaunn 
Ha 15%-hom nonnaKpunaMHAHOM rene, m 
npoTenHbi nepeH0cnnn Ha MeM6paHHbiA c^binbTp 
(b ochobhom Kax onucaHO Towbin n AP , 1979 
Proc. Natl. Acad. Sci., CliJA, 76: 4350-4354), 
w MeneHbie nonwnenTMAW o6Hapy)xviBarM 
aBTOpafl worpacf)ne m . 

MMHTai4HOHHOTpaHCCpei^MpOBaHHbte XD8TXM 

kicnoribsoBariH b xa^ecTBe KOHTponn (Aopoxxa 
o6o3HaMeHa "MOCK"). Kax noxa3aHO na <t>nr. 12, 
oxcnpeccMOHHafi nna3MMAa pC8-hN3(P1) 
ynpaB/ifina CMHTesoM eAMHCTBeHHoro 
nonuinenTnoa pa3MepoM npuMepHO 14 xfla 
(oTMeMeHHoro Ha Our. xax NT-3), xoTopwfl 
OTcyTCTBOBan b xoHTpone. B npeAenax 
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pa3peiueHHfl toxhhkm, sto xopotuo 
comacoBanocb c npeflCKa3aHHbiM pa3wepOM 
3penoro NT-3. 

11. npMMep 4: HeflpoTponnH-3 
noAaep>KMBaeT BbUKHBaHne b KynbType 
AonaMMH3prMHecKMX HeSiponoB M3 BeHTpa/ibHoro 
Me3eHue0anoHa KpwcMHoro 3M6pnoHa. 

Kyjibrypw BeHTpa/ibHoro cpeAHero Mosra 
E14 KpbicuHoro 3M6pnoHa 6binn cflenaHbi, ksk 
onucaHO b naT6HTH08 3aHBKB CLUA N cepMH 
07/400 591, noflaHHOfl 30 aBrycTa 1989, 
KOTopaw no/iHocTbio BKHKNaeTca b HacTOfliuee 
onucaHMe nyTeM cowmen. Ky/ibiypu 3aceBann c 

nnOTHOCTbK) 100 TbIC. KX18TOK Ha KB. CM HTM 50 

Tbic. kh. Ha cm 2 (cm. Our. 13 w 14), h 
BbipamvJBa^M npw otcytctbum kohtdojiji 
HeMpcrponHoro cfraicropa, nnn xe b npiicyTCTBMH 
B03pacTaioinnx KOJwnecTB COS KneTOMHoro 
cynepHaTaHTa, coAepacaiAero peKOM6MHaHTHwfl 
MenoBenecKMfl HetfpoTponnH-3. (locne 
8-AneBHoro KynbTHBVipoBaHMfl, K/ieTKVt 
ctinKcvipOBann n OKpaiiJUBann c 

MOHOSCnOHanbHblM aHTMTe/IOM Ha 

TMpo3HH-rviApoKCMJTa3y (IH), Mapxep 
AOnaMHHdprvmecKMx HeflponoB. KaK buaho Ha 
Our. 13 u 14, o6HapyxeHO, mto BcopacTaiomMe 

K0J1MH6CTBa NT-3 yBSnHMMBaiOT KOnMHeCTBO 

TH-no^o>KMTejibHbix uneTOK, BbWKMBaJOLAHX 
nocne 8 ppeft, c MatccviMyMOM b 2,5 pa 3a Bbiiue 
KOHTpo/ibHbix 3HaMSHMfl c pa3BeAeHweM 1 : 25 
NT-3 COS KneTOMHoro cynepHaTaHTa. 

OKa3a/10Cb, MTO OHVimeHHblfl dpatcrop HepBHoro 
pocTa hg AaeT sdpdpeKTa, a scbdpexTbJ NT-3 6w/im 
aHajiorMMHbi AeflCTBMio BDNF. 

12. ripuMep 5: NT-3, BDNF n NGF b 
pa3BMBaioineflcfl KpucviHOft HepBHotf cucTeMe: 
napannenbHwe m peu,nnpoKHbie narrepHbi 
3Kcnpeccnn 

12.1. MeTOAw 

12.1.1. MaTepnanbi m AucceiajMii 

Kpucu BMAa Spraque-Dawley, nonyHeHHbie 
ot Harlan Spraque-Dawley Inc. ucnonb30Bann 
Ann scex AMCceKUMfl. flHCceKUHW B3pocnoro 
ronoBHoro Moara ocyi^ecTB/iRnn no 

CTaHAapTHbIM MMKpOCKOnMMeCKWM 

aHaTOMumecKMM OTMencaM. 06pa3ijbi KopieKca 
BKnKwa/iM HeorapTeKC m AopcanbHwe ynacTKM 
o6oHfn-ejibHoii Kopw. 06pa3u.bi npoMewyTOMHoro 
M03ra 6binn bsbtw c ucnonb30BaHneM 
MeAynnnpHbix nonocoK (stria medullaria) u 
nepeKpecTOM 3pMTenbHbix hspbob b xaMecTBe 
AopcanbHbix m BeHTpanbHboc otmotok, 
cooTBeTCTBeHHO. 06pa3u.br cpeAHero Mosra 
. 6pann Ha ypoBHe colliculi superior m 
col lieu li inferior, AopcanbHO, n 
npocTMpajincb k BeHTpanbHofl noBepxHoc™ 
M03ra ao Han6onee Bbicrynaioinero Kpan 
rwnodpw3a. 06pa3U>i saAHero M03ra He 
coAepacanu MOsxe^Ka, ho bkti sonant rwnodpn3 ti 
npoAonroBaTbifl M03r. CneAyeT saMeTWTb, mto 
TonbKO wiioBHbie ynacTKM cTpnaTyMa 
ncnonb30Bann ppa o6pa3upB, HTo6bi MCicnioMMTb 
3arpfl3HeH«e TKaHbfo TanaMyca. 06pa3u,b» 
rnnnoKaMnyca coBupanu ot ypoBHfl fimbria / 
fornix ao, npHMepHO, KayAartbHoro nonioca. 
Ancceici^Mii ronoBHoro M03ra HOBopoxcAeHHbix 
npoBOAwm c ncnonb30BaHneM aHanorwMHbix 
otmotok, 3a HCKnioHeHweM stria medullaria. 
finfl nojryMeHMfl 3M6pnoHanbHbix TKaHefl 
wcnonb30BanM wcKyccTBeHHO oceMeHeHHUx 
xpbic. cAaToa oceMeHeHUfl, o6o3HaMeHH0H E1. 
AeHb noflBneHMfl noTOMCTBa o6o3HaMnnn PO. 
Bspocnwe upwcw Becunn ot 150 ao 275 
rpaMMOB (6 - 8 HeAenbHoro B03pacra). 

12.1.2. nonyneHM© PHK n Ha3epH-6noiTHHr 
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Bbi6paHHwe tk3hm noAsepra/iM AMCcexi^MM 
M3 xpbic 14 HeMeAneHHO saiviopaxHBann b 
)khakom a30Te. mPHK BbiAenwiw nyTeM 
roMoreHH3aunn TKaHeR b 3M LiCI / 6M 
MoneBHHbi, KaK oniicaHO (Bothwell m pp., 1990, 
b "MeTOAbi KHOHHposaHMfl u aHann3a 
syKapnoTMHecKMX reHOB", A>kohc m BapneTT, 
Boctoh, MA). nonyneHHwe PHK (10 ^ r) 
cbpaKLtHOHMpoBann anexTpodpopesoM Ha 
MeTbipex 1 %-Hbix arapo30/dpopManbAerviAHbix 
renax (Bothwell m AP-. Bbiiue) c nocneAyioLqkiM 
KanmuinpHbiM nepeHocoM Ha Heft/ioHOBbie 
MeM6paHbi (MagnaGraph, Micron Separations 

Inc.) C 10X CTaHAapTHbIM UVITpaTHbIM 

cbHswonornMecKHM pacTBOpOM c pH 7,0. 3tm 
PHK 3aTeM UV - nepeKpecTHO nurvipoBann Ha 
MeM6paHbi npw 3Kcno3Hu,MM 

ynbTpadpvioneTOBoro nanyMenun (Shatalinker • 
Stratagene, Inc.) m rn6piiAM3MpoBaTni npw 68°C 
c paAno m eMeHw w m soHAaMM b npMcyTCTBVtn 0,5 
M NaP0 4 (pH 7), 1%-hwm ajib6yMHHOM 6biHbefl 
CbiBopoTKM (dppaKi^nq V, Sigma, Inc. ) 7% SDS, 
1 mM 3flTK (Mahmoudi n Lin, 1989, 
Biotechniques, 7: 31-33) m 100 r/Mn 
pa3pyuieHHOM yxibTpasByKOM, 
AeHaTypHpoaaHHOfi AHK cnepMbi nococs. 
0vmbTpbi npoMbiBanu npn 68°C 2x SSC, 0,1% 
SOS m noABepraxiM aBTOpaA^orpadDMVi ot 1 ahs 
AO AByx HeAe/ib c 1 - 2 MHTeHCndpnu,npymnMn 
3KpaHaMM (Cronex®, Du Pont), m 
peHTreHOBCKO^ rineHKoK (XAR-5, KoAax) npw 
-70 °c. 3THA-6poMHAHOe OKpaujuBaHvie 
MeTBepHbix reneR npoAeMOHCTpMpOBano, mto b 
pa3nwvHbix o6paauax nccneAOBariMCb 
3kbm BaneHTHbie ypoBHH o6u^eW PHK (ksk y 
Maisonpierre m ap., 1990, Science, 247: 
1446-1451), 3TO 6buio noATBepJKAeno 

30HAHpOBaHHeM HeCKOnbKMX OrtOTTMHrOB c 

Mcnonb30BaHneM 30hab, cne^dpuMHoro pj\f\ 
28SrPHK. 

12.1.3. npuroToaneHMe sohaob NT-3, BDNF 
M NGF w NGFR 

MoneicynRpHoe KnoHnpoBaHne KOAnpywmux 
o6nacTeii p/\a KpbiCMHoro NT-3, BDNF n NGF b 
SKcnpeccMOHHOM BeKTope pCDM8 (Aruffo m 
Seed, 1987, Proc. Natl. Acad. Sci., CWA, 84: 
8573-8577) 6tano onucaHO paHee (Maisonpiene 
n AP , cm. Bbiiue). Bee 800 nap ocHOBaHMfl (6p) 
xhol MHcepTOB 3thx nna3MMA pasAenwin Ha 
aKpunaMviAHOM re/te n BoccTaHaanMBann 
aneicrposniOMpoBaHiieM (Bothwell m AP-, 1990), 
a 33T6M MeTwnn ^P cnynaftHbiM rex3aMepHbiM 
MeneHMeM (Bothwell m AP-, Bbiiue); 
m6pMAM3ai4Hfl xa?KAoro H3 30HAOB k 
CMHTeTMHecKMM NT-3, BDNF w NGF 
TpaHCKpumaM (cm. HM>xe) 

npOAeMOHCTpHpoaano, mto 30ha. cne^dpviHHbjR 
Ann oAHoro HeflpoTponMHa, He rvi6pMAM3npyeT k 

TpaHCKpunTaM pOACTBeHHblX HeWpOTDOnMHOB. 

KpbicwHbif* NGFR 30HA npeACTaBDRJi cooofl 1 ,6 
k6 Ncol KflHK dpparMeHT, pacujupqjoLMMfl 
oonacTb KOAMpoBaHMfl KpbiCMHoro NGFR 
npoTenHa (Radeke u AP-, 1987, Nature, 325: 
593-597). 

12.1.4. noxiyMeHne m KonnnecTBeHHOe 
onpeAeneHMe CMHTeTMMecKoro TpaHCKpMrrra 

npOMOTop dpara T7, npMcyTCTByiou^Mfi b 
3KcnpecckioHHbtx KOHCTpyxuuflx pCDM8 / 
HeflporponviH, onucaHHbJX Bbitue, 

ncnojib30Bajic« atih co3AaHMfl cnHTeTHHecxnx 
TpaHCKpunTOB PHK, cooTBeTCTByramvix 
CMbiaioBoft opueHTai^nn o6jracTefl, 
KOAMpyiou^nx NT-3, BDNF m NGF. BHanane 
KOJIUHeCTBa 3TMX CMHTeTMMeCKVIX TpaHCKpunTOB 
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6bi/iM onpefleneHbi cneKTpoc|»TOMeTpnMecKM. 
Aanee TpaHCKpumbi nccneflOBa/iw c 
HcnojibaoBaHvieM c MeneHueM kohu£ (Both well m 
Ap., Bwiue) 30-MepHora onuroHyKneoTMflHoro 
3OK0a. KOToptdtf rvi6pMAM3vipoBanH k o6u;eMy 5' 
KOHi4y (HenocpeflCTBeHHO hwko T7 npoMOTOpa) 

3THX TpeX T paHCKp H n TOB . fleHCMTOM8TpMMeCKOe 

CKaHnpoBaHMe (KoMnbJOTepHbifl fleHcuTOiweTp 
cepMM 300 dpupMbi "Molecular Dynamics, Inc.") 
noflBepmyTwx aot- n Ha36pH-6noTTHHry 

CM HTST WH 6CKMX T pa H CKp H riTOB , 

rn6pMflM3npoBaHHb)x k onwroHyiuieoTHAHOMy 
aoHfly, (rn6pnflH3ai4MK) n npOMWBaHne 
ocyinecTBJin/in npM 55 °C, a b ocTanbHOM kbk 
onwcaHO Bbiiue), noATBepAMno, mto 

9KBI4BaJieHTHbl6 ypOBMH CHHTetMHeCKUX 

TpaHcxp^nTOB Mornw 6bi Mcnonb30BaTbca b 
KaMecTse tomhux CTaHAapTOB (AaHHbie 
npeAcraB/ieHbi Ha <t>Mr. 15A). 

12.1.5. AeHCMTOMBTpHMeCKOe 

KOJiMMecTBeHHoe onpeAeneHMe ypoBHefl 
HeMpoTponnHOBbix TpaHCKpvinTOB 

ypOBHM TpaHCKpMnTOB B pa3nMMHUX 

o6pa3U,ax BbinM HopMann30BaHbi p,o 
CTaKoapTusosaHHoro o6pa3U,a ro/ioBHoro Mosra 
B3pocnoR Kpbicbi (cm. Bbiuje) cneflyjou^viM 
o6pa30M. SKBUBaneHTHbie anMKBOTbi o6"pa3U,a 
PHK B3pocnoro M03ra 6bmn BKrooneHbi b 
KarcAwfi" Ha3epH-G/ioT. Ann onpeAeneHMH 
MHTeHCMBHOCTM cMmana ot KaJKAoro 
nccneflyeMoro oGpasua Mcnonb30Bann 
AeHCMTOMeTpuMecKoe cicaH m po Ban ho c 

pa3JlMMHWMH aBTOpaAHOrpa^MMeCKMMVI 

3Kcno3Mt4viflMM Ann Ka>KAoro Ha3epH-67ioTa. Ann 
ioxaoR CKaHnpyeMofl 3Kcno3MUMM nccneAOBann 
MHTeHCHBHOCTb cm mafia Ana icaxAoro o6pa3i^a. 
Ann KaxAofl CKaHMpyeMofl 3Kcno3nunn 
nHTBHCMBHocTb cn man a KEDKAoro oepasqa 
pa3Aenn/iM no ou,eHKe, nonyMeHHOM" Ann 
HHTeHCMBHOCTM CMmana b oopasue Bspociioro 

M03fa B 3T0& 3KCn03MU,MM. MTO HOpMaJ1M30Bai10 
BC6 0U.6HKM no OTHOLU8HMK3 K 

CTaHAapTH3npoBaHHWM o6pa3uaM Bspocnoro 
M03ra. Ha <tw. 18 noKa3aHbi ypoBHM 
TpaHCKpunTOB b paannHHbtx o6pa3u,ax 
oTHOcnTeribHO ypOBHefi b o6pa3ue B3pocnoro 
Moara, npvi stom ypoBeHb bo B3pocnoM Moare 
npuHRnn paBHUM 1,0. OnpeAeneHMeM 
(JjeMTorpaMMOB HeftpoTponnHOBoro Tpa h c Kpuma 
Ha MHKporpaMM o6u\eft PHK b o6pa3U,e 
B3pocnoro M03ra yAanocb onpeflennTb 
AeMCTBMTejibHbie ypOBHM TpaHCKpMnTOB (b fg/ug) 
b o6pa3U,ax, HOpMann30BaHHbix no othoqjshwo k 
o6pa3uy B3pocnoro Mcora. 
12.2. Pe3y/ibTaTbi 

12.2.1. KoxiMMecTBeHHoe onpeAeneHne m 
cpaBHeHMe ypoBHefl NT-3, BDNF m NGF mPHK 8 
rOJIOBHOM M03re B3pocnboc KpUC 

l/lcnonbsoBanui cucTeiwy HasepH-e/iorrnHra 
Ann KOJWMecTBeHHoro onpeAeneHnfl n 
cpaBHeHun sxcnpeccMM NT-3, BDNF w NGF 

TpaHCKpMnTOB B pa3JlMMHblX TKSHBBblX o6pa3U,aX. 

KojivtMecTBo Kaxfloro HefipoTponMHOBoro 
TpaHCKpHma b pa3AHMHbix o6pa3U,ax 
onpeAennnvi OTHOCMTenbHO tomhux 
CMHTeTMMecKWX CTaHAapTOB. TpaHCKpunTbi 
CMHTeTHMecmix PHK NT-3, BDNF m NGF, 
KOJIUHOCTBO KOTOpblX 6bU10 TOM HO ycTaHOBneHO 

(cm. <t>wr. 15A m noncHenun k Hefi), 6binn 
BtcntoneHbi b Ha3epH-6noTbi, Tawce coflep>*cau4Me 
10 n r o6LueR PHK, BbiAeneHHO^ M3 Mosra 
B3pocribcx Kpbic. 3th 6noTTMHrvt 
rM6pnAH3npoBanw k paAHOiweMeHbiM 30HA3M, 
cnei4no>MMHbiM Ann Ka#Aoro HeKpoTponnHa, m 
3aTeM noAseprann aBTopaAHorpacpuki (Our. 
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15B). C«aHwpyK)Lqafl AeHCMTOMSTpMfl 3aTeM 
6wna ncnojib30BaHa Ann cpaBHeHHfl 

MHTeHCHBHOCTH CMma/ioB rM6pHAM3ai^MM, 

nojiyMGHHbix ot o6pa3i^a B3pocnoro M03ra m 
cnHTeTMMecKMX CTaHAapTOB. 3to nccneAOBaHiie 
KonvwecTBa o6Hapyxouio, mto HMenncb 
npuMepHo paBHbie ypoBHii mPHK (oueHUBaeMbie 
K3K 40 fg NT-3 TpaHCKpMnTOB, 45 fg BDNF 
TpaHCKpMnTOB m 30 fg NGF TpaHCKpMnTOB na ug 
o6mefl PHK) Ann Bcex Tpex ne^pOTponMHOB bo 
B3pocnoM KpbickiHOM Mosre. AnMKBOTy SToro 
CTaHAapTM3MpoBaHHoro oGpa3i^a B3pocnoro 
M03ra BKntoMann bo see nocneAywiAMe 
Ha38pH-6^0Tbi, raKMM o6pa30M o6ecn©MMBan 
onpeAeneHMe KoriMMecTBa ypoBHeft 

HOfl pOTpon MHOBOfl SKCnpeCCMM B HOBbJX 

o6pa3i^ax PHK nyTeM cpaBHeHMH (cm. hmko). 
MTo6bi o6nerMMTb BMsyanbHoe cpaBHeHMe Tpex 

HeflpOTpOnMHOBblX TpaHCKpMnTOB cpeAM 

paannMHbJX o6pa3uoB, 3Kcno3MUMM, 
M3o6paxeHHwe Ha nocneAytotAMX o>Mrypax, 

6binM Bbl6paHbJ TaK, MTO MHTeHCMBHOCTb 
CM man OB B CTaHAapTM3MpOBaHHOM M03TOBOM 

o6pa3L\e 6bina cxoahom Ann Bcex Tpex 
Hefl poTpo n mho b , HopMariM3yn TeM CaMbIM 
cm man u b o6pa3t^ax Apyrwx TKaHeW k 
onpeAeneHHOMy craHAapTy. 

12.2.2. SKcnpeccMn reHOB NT-3, BDNF m 
NGF npoHBTReT o6mMe, a Taioce 

MHAHBMAyanbHblB npM3HaKM pa3BMTHfl 

HccneAOBaHwe SKcnpeccMM 
HenpoTponMHOBoro reHa b KpbicMHbix 3M6pMOHax 
o6Hapy)KMno, mto ace tpm HeflpOTponMHa 
nponannioT pe3Koe yBenaneHMe cbomx ypoBHefl 
SKcnpeccMM we>KAy 11-biM m 12-um Anew 
3M6pMOH3J1bHOrO pa3BMTMfl. {<s>w . 1 6A); Bee TpM 
HeRpOTpOnMHOBbfX TpaHCKpMnTa UJMpOKO 

pacnpocTpaHeHbi cpeAM 3m6pmohob E11 m E12. 
BpeMn cornacoBaHHoro noBuiueHMfl siccnpeccMM 
HeMporponMHOBbtx tbhob coanaAaeT c 

nepMOAOM, B KOTOpOM CpaKTMMeCKM HBMMHaeTcn 

HeRporeHea (ksk nepMq^epMflHO, tbk m 
L^eHTpanbHo), h coanaAaeT c HananoM pa3BMTMn 

aKCOHOB 3TMMM CjXDpMMpyiOlAMMMCR HOBbJMM 

He^ponaMM (cm., HanpMMep, Altman m Bayer, 
1982, Adv. Anat. Embryol. Ceil. Biol. Vol. 
74; Altman h Bayer, 1984, TaM >Ke, tom 85). 

HecMOTpq na 3Ty icoopAMHai^Mio 3KcnpeccMM 
HeMpoTponnHOBbJx reHOB bo BpeMn 
3M6pMoreH63a, cpaBHeHMe co 

CTaHAapTM3MpoBaHHbiM o6pa3L^OM Bspocnoro 
ronoBHoro M03ra o6Hapy>KMBaeT, mto NT-3 
mPHK nanneTcn Bee >kb oonee o6nnbHo^ y 
paHHMx 3m6pmohob (180 fg/ug o6iAefl PHK), 
TorAa KaK BDNF mPHK MeHbine scero (5-10 
fg/ug o6me« PHK), a NGF mPHK npMcyTCTByeT 
Ha npoMexyTOMHba ypOBH«x (30 fg/ug o6iuefl 
PHK) (<PMr. 16A). NT-3 m BDNF npoAOfUKaiOT 
npo^annTb ocowAHyfO B3anMOCBn3b, KorAa 
ypoBHM 3KcnpeccMM npoMCxoAnT b 
oasBMBafoiAeMCfl ronoBHOM M03re (<t>Mr. 16B) 
MnM b rycro MHHepBMpoBaHHOM cepAUe (0>Mr. 
16C) - CHanana BbicoKan sKcnpeccMn NT-3 
cHHKaercq, TorAa ksk MSHananbHO HMSKan 
3KcnpeccMj» BDNF noBbimaeTcn ao Tex nop, 
noKa y Bspocnoro b kohl^b kohi^ob He npMXOAnT 

K CXOAHbJM ypOBHflM; B OTnMMMe OT 3TOTO, 

SKcnpeccMn NT-3 ocTaeTca AOBonbno 
nocTonHHofl. MHTepecHO, mto 3KcnpeccMn NT-3 
noBbJiuaeTcn bo BpeMfl pa3BMTkin neneHM m 
TMMyca, opraHOB KOTopwe HerycTO 

MHHepBMpOBaHbi M KOTOpbie H6 

o6Hapy)KMMO« SKcnpeccMM BDNF mPHK (0>Mr. 
16C). 

3M6pMOHanbHan SKcnpeccMa NGFR 
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TpaHCKpuma om6bhaho HacTynaeT npe>KAe 
yBennMeHun SKcnpeccwn HefipoTponMHOBoro 
reHa, h HanaeTca HeoaoiAaHHo BbicoKOfl b 
paHHSM cnidHHOM Mcore, m yMeHbiuaeTca bo 
BpeM$i npeHaranbHoro pa3BUTun ranoBHoro 
M03ra m nocTHaTanbHoro paaBMTMfl cepAija (Our. 
16A, B h C). 

12.2.3. CpaBHeHMe 3Kcnpeccnvi NT-3, BDNF, 
NGF m NGFR b HepBHbix CMcreMax B3pocnbix n 

HOBOpOKABHHbOC 

flnn onpeAeneHHH npocTpaHCTBSHHoro 
pacnpefle^eHMA 3Kcnpeccnn HeBpoTponnHOBWx 
reHOB b HepBHoR cucTeMe Kpbicu h Ana toto, 

HTOObl nOHHTb K3K HCHbie pa3BMTM«Hbie 

npocf)n/in b M03re b u,enoM coothoc5»tc$i c 

pa3BMTM^HblMM H3M6HeHHflMM BHyipW 

OTflenbHbix o6nacTea ro/ioBHoro M03ra, 
nccneflOBanacb sKcnpeccwa HeupoTponviHOBbix 
reHOB b Moarax HOBOpoxAeHHbix h B3pocnbix 
Kpbic. Bee TpM 0aKTOpa npoHBurm AMCtcpeTHbie 
npocTpaHCTBeHHbie m BpeMeHHbie paanuMMA b 
cbomx narrepHax aKcnpeccww (<t>nr. 17). 
KonnMecTBeHHoe onpeAeneHwe ypOBHefl 

TpaHCKpwnTOB, BKJIKNaS ypOBHM B 

nepuc^epn^Hbix TKaHflx, noica3aHO b 
rpadpuMecKOM bma© Ha <Dwr. 4. Ochobhog 
cxoflcTBO, paaflenaeMoe bobmh tdomh 

0aKTOpaMVI, 3TO MX QQKHaKOBO BbJCOKUM 

ypOBeHb QKcnpeccvin bo B3pocnoM 
rvinnoKaMnyce. B OTjiMMae ot CMTyau.nn bo 
Bspocnbix nepucfcepHHHboc tkbhsdc, rfle 
3Kcnpeccn« NT-3 m NGF oonee noxoaoi b cBoewi 
ujwdokom pacnpefleneHHH (Maisonpierre m aP- , 
cm. Bbiwe), NT-3 m BDNF npoflanflJOT 
cwesviAHbie napannenn b ux oSiuhx naTTepHax 
3KcnpeccMM bo B3pocnoM M03re (<t>nr. 17B, 
18B); MHTepecHo, mto o6a (fcaicropa oTcyrcTByioT 
b crrpuaTyMe. Oahsko NT-3 h BDNF TaiOKe 
npOflBTIflfOT KpaflHG MHTepecHbie M .OMeBMAHO, 
B3aMMOCBH3aHHbie otjimmhh , xorAa cpaBHUBawT 
3KcnpeccMfo b hobopokashhom h BapocnoM 
M03re (cDnr. 17A, B m Our. 18A, B). NT-3 
OKcnpeccMR nanneTcn HauBbicujefl y 
HOBopoKflenHbtx, m 3HaMMTeiibHO Bbiiue, MeM y 
B3pocnb)x, b oonee He3penbix oonacTHX M03ra 
(T.e. MosxceMKe, rvinnoicaMnyce n HeoKopTeKoe). 
BDNF SKcnpeccMfl flBnaeTCH b stmx o6nacTflx 

CaMOfi HH3KOfl, H CaMOfl BblCOKOB, noAOOHO 

ypoBHHM y B3pocnbix, b oonee KayAanbHbix 
o6nacT«x Mosra, mom b oonacTHX, KOTopbie 
co3peBaioT paHbaie (T.e. saAHViR M03r, cpeAHkiR 
M03r m npoMexyTOMHbirt Mcar). Kax bo BapocnoM 
Mosre, TpaHCKpwnTbi NT-3 m BDNF 
Heo6HapyiKviMW b crpwaTyMe HoaopcosaeHHbix. 

B cpaBHeHMn c NT-3 u BDNF, ypOBHM mPHK 
NGF npoflBJiHKDT MeHee pe3Kvte oTnHHvm b 

HOBODO>KAeHHOfi npOTMB B3DOCnofl MO3r0B0fl 

TK3HM (<Dwr. 17, 18) ypoBHH NGF B 
oooHHTenbHOfl nyKOBrnje Bbiiue y 

HOBOpCDKASHHblX, TOrAa K3K ypOBHM NGF B 

rvinnoKaMnyce m HeoKopTeKoe BHtue y Bapocnwx. 
YpoBHH mPHK NGFR 6binn B o6iAeM Bbiiue y 

HOBOpO^AOHHOrO no CpaBH6HMI0 CO B3pOCJ1bJM 
M03rOM, C MCK/llOMHTeJlbHO BblCOKMMM ypOBHRMH 
B M03KeMKe H 3aAHeM M03re HOBOpOKASHHOrO 

(Our. 17A, B). 

12.2.4. MccxieAOBaHVie sucnpeccMM NT-3, 

NGF H BDNF BO BpeMW pa3BHTMfl A^CKpeTHbix 

o6nacreM i^eHrparibHOM HepBHofl CMcreMW 

Ana Aa/ibHeHiuero noATBep)KAeHMfl MHeHMfl, 
mto NT-3 SKcnpeccHpyeTca conee 3HaMMTeribHO 
Ha paHHeR CTaAMH pasBHTna oTAe^bHbix 
o6nacTea neHTpanbHoB HepBHofi cucTeMbi, 
TorAa K3K BDNF sKnpeccKpyeTca b ochobhom 
nosAHee npw pa3BMTMH Tex «e o6nacTe«, 
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aHann3MpoBani4 SKcnpeccnio Hei^ poTpon m hobux 
reHOB bo Bpew« passu™* Tpex oSnacTeft UHC, 

C03peBaHH6 KOTOpblX npOMCXOAMT B CH/lbHO 

OTJiMHaKDiAnecfl BpeMeHHbie nepuoAbi. 
HeftporeHe3, sa KOTopbiM BCKOpe cneAyeT 
nepnoA ecTecTBeHHo nponcxoAfliMefl rnoenvi 
ktistok, HanviHaeTCfl b cjiyHae criHHHoro Moara 
oneHb pano (E12 - E13) h aaBepiuaeTcn 3a 
HecKonbKO AHeR ao po>KAeHMfl (Altman m Bayer, 

CM. Bblllje). HanpOTUB, OOnbUJMHCTBO HeMpOHOB 

b M03xeMKe n rwnnoKaMnyce (3mmohobom pore) 
(noACMMTUBaeMbie no mx rpaHynoicneTOHHbiM 
nonyji^L^MflM) noaanflKiTCfl nocne pojkashmji 
(HanpMMep, Allman, 1966, J. Comp. Neur., 
128: 431-474; Schlessinger m AP-, 1975, J. 
Comp. Neur., 159: 149-176). B Mosxenxe oonee 
noaAHeA cTaAHH pa3Bi4Tvm nMeeTcn ooujupHbifl 
Hefiporenea, MurpauMn Hefipo6nacToa m 
HeiipoHHafl AM0q*>epeHUMaLtMfl bo speiviq nepBbix 
Tpex HeAQ/ib )km3hh (HanpHMsp, Altman, 1966, 
cm. Bbiiue). Coo5u4anocb, mto ypoBHM mPHK 
NGF a runnoKaMnyce CTaHoanTca fierKO 
oonapyKHMbiMM TOJibKO nocne AByx H6Ae/)b 
nocne pcoKAeHUfl (Harde m AP-, 1986, Science, 
234: 352-355); 3TO noBbiiueHne nponcxoflUT 
HaMHoro noaxce nepuHaribHoro npouecca 
("BcnnecKa"), o6ujmphoA rpaHynoKneTOHHofl 
npojin4)epai^nn (Hanp., Altman, 1966, cm. Bbiiue) 
m HHBaann BonoKOH ot xonnH3prvmecKvix 
HeflpoHOB 6a3axibHoro nepeAHero Moara (Koh m 
loy, 1989, J. Neurosci, 9: 2999-3018), ho 
coBnaAaeT c AanbHefluje^ xo/iMH3prviHecKO« 
AM0qbepeHmiaL4neM 3tmx HewpoHOB (Large m AP-. 
Bbiiue). 

Hauje MccneAOBaHne pasB^Baiou^erocfl 
cnMHHoro M03ra (Our. 5A, E) o6Hapy)KMBaeT 
BbicoKne ypoBHM 3KcnpeccnM NT-3 y E12 - E13 
(150 - 280 fg/ug ofiu^eM PHK), KOTopbie 
yMeHbiijaiOTCft npw po>KAeHnn n noMTM 
HeoOHapyxviMbi y B3pocnbix. mPHK BDNF 
KOTopaa eABa o6HapyxwMa y E12 - E 13, 
AOcmraeT CBoero nwica npw pokashum (10-20 
fg/ug o6mefl PHK) n saTBM CHWKaeTCfl y 
B3pocnbix. mPHK NGF SKcnpeccvipyeTCfl Ha 
caMbix BbicoKMX ypoBHflx y E12 - E13 cnviHHoro 
M03ra (15 - 25 fg/ug o6u4eW PHK), ho Ha 
ypOBHflx b 10 pa3 Hvwce, mom ypOBHM mPHK NT-3 
Ha to« )Ke craAUH. MHTepecno, mto NGFR 
OKcnpeccupyeTca na oonee bucokhx ypoBHSix b 
paHHeM cnMHHOM Moare; 3Ta sKcnpeccufl panee 
KoppennpoBanacb c nepnoAOM ecTecTBeHHo 
npoMcxoAflmetl KneTOMHOM rw6enn hobux 
cpopMHpyioiuvixcfl ABuraTenbHbtx HeflpOHOB b 
paHHeM cnnHHOM M03re (Emfors n AP-, 1989, 
Neuron, 2: 1605-1613). 

B MoaxeMKe no3AHeA ctsahu pa3BHTnn (<t>nr. 
19B, 0 b TeneHne nepBbix Tpex HeAenb nocne 

DO>KAeHHfl nOAASp)KMBaiOTCJ1 AOBOHbHO BbJCOKWe 

ypoBHM NT-3 MPHK (500-820 fg/ug o6mefl PHK), 
TorAa jok SKcnpeccMH BDNF HaMMHaeT 
yBexiMMMBaTbcn TortbKo b KOHL^e 3Toro nepwoAa, 
Ha paHHMX CTaAn^x pa3BHTMfl MoajKeMKa 

06Hapy>KMMbl JlMUJb OMeHb HM3KMe ypoBHM 

3Kcnpecckin NGF. NGFR SKcnpeccwpyeTca Ha 

BblCOKMX yDOBHflX Ha paHHeM CT8AMM pa3BHTMfl 

MoaxeHica n 3areM CHkUKaeTcn nepeA 
Ha6/iK»AaeMbiM cHUJKeHneM 3Kcnpeccnn NT-3. 

B aMMOHOBOM pore (Our. 19C, Ci) ypOBHn 
mPHK KaK BDNF, T3K h NGF yBennHMBaiOTCfl ot 

HM3KMX ypOBHefl y E17 flp npOMe>KyTOMHblX 

ypoBHeR npH poweHnn. m AOCTurajoT caMbix 

BbicoKMx ypoBHert y B3pOCJlblX XOTR BC6 TpM 
HefipoTponMHOBbix TpaHCKpwnTa 
3KcnpeccwpyioTCfl npn cxoahnx ypoBH«x bo 
B3pocnoM aMMOHOBOM pore, SKcnpeccMfl NT-3 
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3HaMMTejibHO Bbiiue, seM BDNF w NGF B E17 M 
HOBOpo)KfleHHOM aMMOHOBOM pore; ypOBHM 
3KcnpeccMM NT-3 b awtMOHOBOM pore 

HOBOpOKfleHHNX CTOTlb }K@ BblCOKH, K3K M B 

nepMHaTa/ibHOM MoaxeMKe (820 fg/ug o6meft 
PHK). B OT/inMne ot HeWpOTponMHOB, 
3Kcnpeccnn NGFR cHuwaeTCH bo BpeMR 
pasBMTHA aMMOHOBa pora. 

Bo Bcex Tpex 06/iacTflx UHC, MsyHeHHbix 
Bbiuje, 3Kcnpeccnfl NT-3 snaHMTenbHo BUiue bo 
BpeMA pa3BHTMA stmx oGnacreii, a 3aTeM 
CHUKaeTcn flo Bapocnux ypoBHefl, rorfla icax 
HM3Kne BHanajie ypOBHM mPHK BDNF 
noBwiuaioTCfl ao B3pocnbK ypoBHeft nofloSHO 
ypoBHAM NT-3. B omwMue ot BsaMMOCBSisaHHbix 
npodmnefi NT-3 h BDNF, axcnpeccufl NGF He 
npoflBJineT KaKux-nwoo nocneAOBaTe/ibHwx 
narrepHOB; oh npeAnoHTMTe/ibHO 

SKcnpeccMpyeTca (xota m Ha hw3kmx ypoBHflx) b 

paHHBM CnMHHOM M03re M M03)K6MK9, HO B 

no3flHeM aMMOHOBOM pore. 
12.3. 06cy)KAeHMe 

3tot aHanM3 oGHapyxnn iok cxoxecru, tsk h 

pa3TMMWfl B npOCTpaHCTBeHHO-BPeMeHHOM 

pacnpeAe/ieHUM Tpex HetfpoTponMHoewx 
TpaHCKpunTOB. TpaHCKpMnrbi NT-3, BDNF m 
NGF, Bee npo«BTiflK)T OAHOBpewieHHoe 
yBefiMMeHMe mx aiccnpeccMM Me)KAy 11-biM m 
12-biM AHRWH 3M6pnoreHe3a Kpbicbi, n WMpOKO 
pacnpocTpaHeHbi b 3M6pnoHax 12-ro m 13-ro 
aha. BpeMfl SToro o6m,ero acnnecKa 3Kcnpeccnn 
npMiwiepHO coBnaAaeT c pa3BMTMt*HWM 
BcnnecKOM HeflporeH63a (Hanp. Altman h Bayer, 
1982, cm. Bbiiue); Altman m Bayer, 1984, cm. 
Bbiiue). 3Ta accoi^kiai^kin noAKpennfleT MHeHMe o 
tom, mto Bee Tpn HeflpoTponnHa nrpawT ponb 

OCOOOM BaJKHOCTM B p33BHTHH HOpBHOM" 

cucTeMbi, k MoryT OTMenarb nepMOA, KorAa Bee 

HeRpOTPOnHHU CTaHOBflTC* B OGlHeM 

HeoGxoAMMbiMM Ann noAAepacaHMH BbiJKMBaHMfl 

nOCT-MHTOTMMeCKMX HetfP0H08. OAH3KO MOMeHT 

mx SKcnpecckin MoweT Taxxe yKa3biBaTb n Ha 
Apyrvie pom He WpoTpon mhob b pa3BMBaK>m,eflcfl 
HepBHoii cucreMe (cm. hm>kg). 

Xoth Bcruiecx reHHoft sxcnpeccuM 
npOMcxoAUT oAHOBpeMeHHo AJia Tpex 

He^pOTponHHOB, ypOBHM, KOTOpbK OHM 
flOCTMratOT y paHHHX 3M6pMOHOB, CMJIbHO 

paannnaioTCfl. mPHKNT-3 nanSonee oowibHa b 
3M6pMonax; TorAa Kax mPHK BDNF 
3KcnpeccMpyeTcn Ha caMbix hhskmx ypoBHflx. 
3tot KOHTpacT Me)KAy SKcnpeccviefl NT-3 w 
BDNF coxpanfleTCfl noMTM b Ka>KAbifl 

MCCTieAOBaHHblA MOMeHT. BO BpeMfl paSBMTMH, 

SKcnpeccMfl NT-3 HBrmeTCfl HaM6onee cnnbHotf 
b 06/iacTflx UHC, b KOTOpbix npoTeKaeT 
nponMCpepai^Mn, MHrpaL^ns m AMCpcbepeHuviaLjMfl 

HeMPOHOB M MX npeAUJeCTBeHHMKOB, M 06blMHO 

CHM>KaeTCfl pe3K0 b oonacTflx UHC. KorAa ohm 
co3peBaiOT. HanpOTMB, 3Kcnpeccnn BDNF 
HaMbonee cunbHa b o6nacTJW UHC, b KOTOpbtx 
yxce npouaoiuen HeflporeHe3, m o6bNHO 
yBe/iMMMBaercfl b o6jiacTnx L^HC KorAa ohm 
co3peBaioT. npMMeMaTenbHO, mto ypoBHM, 
KOTopbix AocTMraioT b paannMHbix B3pocnux 
o6/iacT«x TpaHCKpMnTbi NT-3 m BDNF HanntoTCJi, 

B KOHeMHOM CMeTe, COBeplLieHHO CXOAHblMM. 

OooKJAHas B3anMOCBfl3b NT-3 m BDNF 

SKCnpeCCMH BO BpeMfl pa38MTMfl, B C0MeT3HMM C 
MX CpaBHMTejlbHO CXOAHblMM npOC^MJWMM BO 

B3pocno« UHC, yica3biBaeT, mto NT-3 m BDNF 
MoryT b HexoTopux cnynaqx AeflcTBOBaTb Ha Te 
jkq caMbie HeflpoHHbie nonynHUMM b UHC. Ecjim 
TaK, to HaujM AaHHbie npeAnonaraioT, hto NT-3 
wrpaeT BaxoHyto pojib b pa3BMTnn stmx HeRpoHoa 
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(sepoflTHO, bo BpeMfl ycTaHoaneHMfl i^eneBOfi 
MHHepBat^MM), TorAa Kax BDNF b ochobhom 
AeftcTByeT no3AHee b )km3hm Tex xe He^poHOB 
(T.e. K3K cpaxTop co3peBaHMfl m noAAepwaHMH 
>KM3HeAe«TenbHOCTM). 3ncnpeccM« NGF MecTHO 

M3MeHfleTCfl BO BpeM^ pa3BklTM», HO 3TM 

M3M8H6HMH hb cn&ff)f\OT onpeAeneHHOMy 
naTTepHy, iok b cnyMae NT-3 m BDNF. ypOBHM 
mPHK NGFR He OTpa>KaeT cnei4MC|)MMecKM 
3KcnpecckiK) KaKoro-JiM6o M3 Tpex 
HeflpoTponMHOBbix reHOB, hto comacyeTCfl c 

BOSMO)KHOCTbK> TOTO, MTO NGFR MOXeT CJiy)KMTb 

b KanecTBe oSinero KOMfiOHeHTa 

MHAMBMAyaJIbHblX HeApOTponMH08blX 

pei^enTopoB (Radriguez-Tebar m ap . 1990, 
Neuron, 4: 487-492). Sxcnpeccvm NGFR MMeeT 
TeHAeHqujo 6brrb Han6onee bwcokom Ha paHHeM 
pasBMTMM o6nacTe« UHC, m HaujM 
MccneAOBaHMfl o6Hapy>KMBaioT MHTepecHbie, 
peryjiMpyeMbie pasBMTneM m3M8H6hmp 
SKcnpeccHM NGFR, Koropwe AB/iflioTCfl 
npeAiweTOM AanbHeMUJMX MccneAOBaHMM. 

B OTDMHMe ot mx cxoAHoro pacnpeAeneHMfl 
bo B3pocnofi UHC, NT-3 m BDNF m Meier 
coBepiueHHO pa3JiMMHbie narrepHb) SKcnpeccMM 
bo Bapocnbix nepM0epMdHbix TKaHflx; 6onee 
ujMpoKoe nepMcpepMMHoe pacnpeAeneHMe 
TpaHCKpunTOB NT-3 MoxeT oTpawcaTb 
axTMBHocTb Ha oonee iumdokom cnejape KneTOK 

(HepBHblX, TaK M HB OTHOCfllU,UXCfl K HepBHOft 

CMCTeMe) Ha nepMCpepMM, MeM BDNF. 
(Maisonpierre vi AP-. cm. Bbiuie). 

XoTfl MMeeTcn cepbesHoe noATBep>KAeHMe 
TOMy, mto NGF m BDNF MrpaiOT Baxnyio ponb b 

paHHeM CTaAMM pa3BMTMfl HepBHOM CUCTGMb), 

Hauj aH3AM3 o6napy)Kvin ropasAo oonee 
nocjieAOBaTeiibHyio m BneMaTnnioiAyK) 

KOppejlRL^MIO Me>KAy OMeHb BblCOKOM 

SKcnpeccMe^ NT-3 m pbhhmm HeBparibHbiM 

pa3BMTMeM. YpOBHM mPHK NT-3 B 

pa3BMBaiou4eMca M03JKeMKe m hobopokashhom 
aMMOHOBOM pore b HecKoribKO pas Bwiue, MeM 

ypOBHM JlKJOOrO M3 H6^ pOTpOriMHOB B hioooC* 

APyroK TK3HM mjim o6nacTM M03ra, m 6onee MeM 
b AsaAUarb pas Bbiiue ypOBHfl nto6oro M3 

HeflpOTDOnMHOB BO BSpOCilOM TOJIOBHOM M03re. 

OTKpUTMe NT-3 KaK HOBoro NGF pOACTBeHHoro 
npoTeMHa, KOTopuf? MoxeT noAAep)KMBaTb no 
MeHbiueR Mepe HeKOTopbie BDNF m 
NGF-3aBMCMMbie HeRpoHbi (MaisonpieiTe m AP- . 
Bbiiue) m speMeHHaw 3KcnpeccMJi KOToporo 
HaM6onee agho coBnaAaeT c KpMTMMecKM m m 

nepMOASMM paSBMTMA HepBHOM CMCTOMbl, 

nosBonneT npeAnojio>KMTb, mto NT-3 «anneTC« 
d3M3MonorMMecKMM areHTOM, HopMa/ibHO 
OTBeTCTBeHHbiM 3a HeKOTopwe BaJKHbie npM 
pasBMTMM cpyHKi^MM, npe^Ae OTHOCMMbie k BDNF 
m NGF. HoBoe MCcneAoaaHMe AeHcTBMTertbHbix 
pasBMTM^Hbtx po/ieM Bcex MneHOB 3Toro reHHoro 
ceMeflcTBa MMeeT 6onbUJoe SHaneHMe 
BcneACTBMe bo3mojkhoctm Toro, mto aHTMTena k 

3TMM PQACTBeHHblM d3aKTOpaM MoryT 

nepeicpecTHo pearMpoBaTb (Whittmore Senger, 
1987, Brain Res. Rev., 12: 439-464). 

Xoth Mbi paHee y>Ke npoAeMOHCTpMpoBartM, 
mto NT-3 MO^ceT Ae^cTBOBaTb KaK KjiaccHMecKaR 
MoxieKyna HeKpOHHoro Bbi>KMBaHMH 
(Maisonpierre m AP-, Bbiiue), c yneTOM 
AeflcTBMfl NT-3 KaK npOMCxoAfliAMfl ms MMiueHM 
cbaKTop, orpaHMMeHMfl SKcnpeccMfl KOToporo 
npMBOAMT k HewpoHHoiS ceneKMMM m OT6opy, Bee 
3to hm b raeM cnyMae He MCicnioMaeT Apyrnx 
BajKHbix Ann pa3BMTMq poneM NT-3 (TaK we ksk m 
Ann Apyrwx HeKpOTponMHOB). narrepH 
aKcnpeccMM NT-3 b pa3BMBawu4eflcfl HepBHoK 



o 

<£> 
CM 
CM 
00 
CM 



-30- 



7} 
C 

ro 
_t 

N) 
00 
K) 
K> 
<T> 

O 



cviCTeMe nMeer 6o/ibiuoe cxoactbo c tskum 
nanepHOM HecTMHa (HOBoro npoMexyTOMHoro 
(fcmiaMeHTHoro npoTenHa, aKcnpeccwa KOToporo 
HBnfleTCfl xapaxrepHoR aha o6nacTetf 14HC b 
nepMOA HeRporeHe3a Lendahl h AP-, 1990) h 
SNAPa - aHTureHHbifl luapxep paHHero 
oTpacTaHviw He^pMTOB - Jamamoto m pp., 1986, 
J. Neurosci, 6: 3576-3594). B OTnHMne ot NGF 
(Cleod n AP. 1989, Devel. Biol., 134: 
30-37), BbicoKMe ypoBHn SKcnpeccuw NT-3 
oTMenaioTCJi npe*Ae AOCTuxeHidfl 
cum na TUMecKH mh BonoKHaMM cepAua. TaiCMM 
o6pa30M, NT-3 mowgt 6biTb b ocoOeHHOCTM 

CBflSaH C paSBWTHWHblMH npOUGCCaMH, KOTOpbie 
H8 OTHOCHTCR K HGflpOHHOMy BbJKMBaHMK), 

BKntoqan nponMcpepau,uHD (AWpdpepeHu>iau < Mio 

HeApOHHbtX npeflUJeCTBeHHUKOB h/m/ih 

ynpaaneHMe Midrpau,nefl ktigtok wtih hx bkcohob; 
Aa/ibHeHwee npeAnorioxeHue o TaKOfl 
noTBHUManbHoK dpn3MO^ornMecKoM pojiw NT-3 

npOHCXOflHT M3 HeflaBHMX OTKpblTMH, HTO OflMH H3 

He^poTponMHOB (t. g.IMGF) mokgt urpaTb porib 
b nponncpepaunn nefipoHHux 

npeflujecTBGHHMKOB "mh BMTpo". HaooopOT, 
BDNF, xoth id n piicy tctbvgt Ha paHHGfi ctswmm 
pasBMTMfl, MoxeT idMGTb ooagg o6myK> no 
3H3H6HHK) po/ib 3aAonro nocns HananbHoro 
nepuQAa hghpohhoh rn6e/in m ceneKMHM. 

npocpwnvi sKcnpeccmd Bcex Tpex 
Hei^poTponnHOB y Bspocnux mmbjot 
yAMBmenbHoe cxqactbo - Bee TpM 
He^poTponidHa 3iccnpeccnpyioTCfl npu 
CpaBHHT9J1bHO BUCOKMX ypOBHflX bo BapocnoM 
aMMOHOBOM pore. PaapbiBaHkie bupoctob 
xonidH3pridM6CKMX HeflpoHOB 6a3a/ibHoro 
nepeAHero Moara a bmmohobom pore npMBOAMT k 
aTpodpnn vi yiuieHbiueHmo cnHT63a MGAMaTopoB 
3TMMM HeflpoHaMM (paccwioTpeHO y Snider m 
Johnson. 1989. Ann. Neurol.. 26: 489-506). 
CxoAHan aTpocjHdn cB«3aHa c nnoxwM 
ocymecTBneHMeM 3aAan Ha "naMflTb" y cTapwx 
Kpbic id y ntoAeM c 6one3HbK> AnbupcaflMepa. 
ATpodDun xonidHGpnmecKidx HeflpOHOB 
6a3anbHoro nepeAHero M03ra MoxeT 6biTb 
peBepcupoBaHa b MOAenn Ha icpwcax 
BBeAeHneM NGF. rtpeACTasneHHbie 3Aecb 

AaHHbie COmacyiOTCJI C B03MO>KHOCTbK) TOTO, hto 
BSpOCJlbl^ 3MM0H0B pOT HOpMa/lbHO CHa6)KaeT 

6a3ajibHbiR nepeAHuR Mosr BceMM rpeMS 
HeflporponviHaMn, npGAnaraa CBidABTe/ibCTBO 
KOMnneMeHTapHbix AetfcTBkifl NGF v\ BDNF Ha 
xoriMHsprviMecKidx HGflpoHax b KynbType, 
OTpaiKaioiAMX AeKcrBMTeribHbie 
dpn3M0iiornMeci«de ponid stux Moneicyji. Oah3ko 
SKcnpeccup NT-3 OMGHb Bbicoica b caMOM paHHefi 
daAHn pa3BidTidf} aMMOHosa pora. a 3aTeM 
CHidxcaeTCft ao Bspocnbix ypoBHGfi, koto p we 
cxoAHbi c ypoBHAMid NGF m BDNF. 3Ta Bwcoicafl 
paHHflfl 3KcnpeccidJi chobs npeAnonaraeT, mto 
NT-3 MoxeT nrpaTb yHMKa/ibHyio ponb b 
ynpaBrteHUM nnn co3AaHnn paHHux coeAViHeHidA 
ot oasa/ibHoro nepeAHero M03ra nnn Apyrvix 
runnoKaMnoBbix adpcpepeHTOB. win b 
nporiMcpepamdvi 3y5MaTbix rpaHyjraKneTOHHbix 



npeAiuecTBeHHUKOB; cpaBHidreribHO HH3Kne 
ypoBHH NGF bo BpeMn paHHGM craAMM pa3BWTidfl 
aMMOHOBa pora CBtdAeTeA bCTsy wt npoTidB Taraft 
ponn NGF (Large, bwiug). 

13. flenoHnpoBaHne MMKpoopraHH3MOB 
B Taon. Ill AaHbi una mm y AenoHMpoaaHHbDc 
28 dpeBpann 1990 b AMepmcaHCKOft Konneia^idM 
TnnoB Ky/ibTyp (American Type Culture 
Collection, 12301 Parklawn Drive Rock, 
ville. Maryland (20852): 

Hacroamee n3o6peTeHide He 
orpaHnMidBaeTCfl b cbogm oGbeMe 
npwiBeAeHHbiMvi B onidcaHidn npnMepaMid 

BbinonHGHMfl. B AG^CTBHTeJlbHOCTH, pa3nHMHblO 

MOAUcpuicaLiuM M3o6peTeHKfl a AonoriHeHide 
onidcaHHbiM 3Aecb 6yflyT oMeBidAHbi 
cneunariMCTy ms npeAUJGCTByioiUGro onncaHMB m 
conpoBO)KAaK)Li^tdx cpnryp. TaicwG MOAMdpidKai4(dii 
AortxcHbi noAnaAaTb noA ab^ctbug nynxroB 
dpopMyrtbi naoGpeTGHMfl. B onucaHMH 

UldTldpOSaHbl paSJlldMHbie IdCTOMHIdKJd, pacKpbiTMe 
KOTOpblX BKHIOMGHO nOJlHOCTbK> nYTeM CCbLTlKH. 

(PopMyna n3o6peTeHnn: 

1. BblAO/IGHHblW cpparMGHT flHK, 
BKTtlOHatOU^Idvl HyKflGOTMAHyfO 

nociiGAOBaTeribHOCTb, KOAnpytoiiiyto 
np8AiuecTB8HHidK HeKpoTponnHa-3 (NT-3) 
MenoBeKa, BKnfOMaioiAMfl aMMHOKMcnoTHyK) 
nocnGAOBaTenbHOCTb, paciAerineHHyio 
npOTea30W, m cxieAywiAVK) • 3a He» 
aMMHOKMcnoTHyio nocneAOBaTeribHOCTb 3panoro 
oenxa NT-3, hmgioiamA cpopMyrry, ksk 
npGAcraBnGHO Ha dpwr. 1 1 . 

2. Cnoco6 nonyHGHMJi pGKOM6nHaHTHoro 
6enKa c HGRpoTponHoR atcridBHOCTbio, 
npeAycMaTpMBafou^nfl aKcnpGccviio 
nocneAOBaTenbHocTM flHK, KOAnpyioiAeK 
yna3aHHbJM 6enoK s xosrAckovI kjigtkg, h 
BbweneHne nonyMeHHoro npOAyKTa SKcnpeccviM, 
OTriMMaioiAnflcfl TeM, hto An« uenefl SKcnpecodid 
McnojibsyfOT flHK-4>parMenT no n.1, a b KanecTBG 
xo3««cko« KnGTKid ncnortb3yioT uneTKy 
MneKonidTaioiAGro. 

3. BenoK HeflpoTponwHa-3 He/iOBeio, 
nonyMeHHbivl b cooTBeTCTBnn 00 cnocoooM no 
n.2 id tdMeiomnit cneAytoiAMG CBOMCTBa: 

(i) Mon.M. nptdMGpHO 14 kD, on pGAGJiGHHy 10 

nOCpGACTBOM 3nGKTpOO>OpG3a B 

nonnaKpunaMMAHOM rene c AOAei^wncynbdpaTOM 
HaTpMfl (SDS-PAGE); 

(ii) cnocoOHOCTb npoMOTupoBaib 
BbOKnBaHide, pocr nnvi AMdpcpGpGHmdaunio 

HGMpOHOB; 

(iii) cnooo6HOCTb npoMOTnpoBaTb 
npopacTaHne HeApidTOB ki3 KOpeujKOB HOA03Hbix 
id AOp3anbHbix raHmneB. 

4. QapMaueBTHHecxafl KOMnosviL^viR c 
HeftpoTponHofl aKTMBHOCTbro, coAepacaiAafl 
TepaneBTMMecKn sdxpeKTMBHOe KonnnecTBO 
6enKa c yxasaHHofl a ktm BHocTbio b KanecTse 
aiatdBHoro idHrpeAneHTa n dpapMauGBTvmeciod 
npneMneMbiR HOCtdTGnb, ornviHaiou^ancR tgm, 
hto aKTidBHbiR MHipGAneHT npeACTaanHGT 6enoK 
NT-3 no n.3. 
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Tadjuma I 
CpaBHeHBe (teojiorireecicaft aKTHBHQCTB 

nepHfepMHag HepBHaa czcrem 
/!/ E6 hflci' ujuuHBHKa 
EIO /t#<r ixBnmeHKa 

EI2 CHMQ . UHUJieHKa 

//harts it at p 1980, cm BHme/ 
/U/ E6-BI2 M£ imaneHKa 
E6-EI2 HOA03. 9 m2njieExa 
EI2 - cBBffiasB^ecicHt, nmuieHKa 

/ Xljiiijajf d a/^ 1985, cm. BHme/ 
/W E3 - EI4 9 UHTUieHKa: 
mp ftwHft 

BHCOHHHft 

ROJieHqaTHft 

BecTjadyjwpHHft 
ueseHiie^a&BHidl 

/ XtaQsj:. a at 

71:185-189/ 



+/++ ++ 

+/++ -H- 
+/++ 

+/++ - 



O 
to 

CM 
CM 
00 
CM 



1986 t cm. BHme/ 
1987, 



gjHyB§SS§S HePBHaa cgcrgMg 

/I/ EI7 KJieTKH raHTJDJH KpHCHHOft CeT^aTKH 

/ fa/iUfri 4 al t 1986,^ aiUWtf., 
6:3031-3038/ 
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b xpoHooiorBHecKOM nopajme b cootbgtctbbe c aaTofi oydj^namua 
^eftcTBjae aciiHTaHO °hh bhtpo" 

: ne? bhshb8hhh: /-/> yiaepeHHoe BHXBBaHHe: /+/» xopomee 
BHXHBaHHe: /++/ 



Tadjmna n 

Ha ffatfr 

A. PearHPranae Heflpora 

I. CeHcopHHs HefipoHH mmxeHKa, npoBcxoanimie ot HeBp. 
rpetea b 

a) CH0HHOM KOpHeBOM raHMBB 

6) mefaOM raHTJQH 

B) flOpC OSejUJaJBCbHOii TpO^HH^HOM raHPJBHH 

n. CeHcopHHe HeflpoHH uuruieHKa, npoHcxoflHmae ot aKTO^ep- ^ 

Majn»Hofi unaKo^H b O 

a) hojiosbom ranrjraa 

(3) BecTHtfyjwpHoii voHTjnm ^ 

b) bhco^hom ranrjiHH cm 
r) KOJieH^aTOM raHivniH 00 

CM 

a) BeHTpoJiaTepajtBHOM TpoftHmmoM paHTJZHH ^ 

01* KjieTKH raarjEOiH itpHCMofi ceroaxKH o b 
17. KaeTKH ramma ceraaTKH imaneHica*** 

" B. HepearapymHe HefipoHH ^ 
^ I. CBMnaTFqecKae HefipoHH umuieHxa a kphch 
k> n. napacHMnaTH^ecKHe mumapHHe HeflpoHH mnureHRa 



M 
00 
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IO 

o> xxx 
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1987./^. /^/// ^-71:185-189 
3*. fliM/iti t-t 1986, i*h&4HL 319:497-499 

&Q(?irtiijUi<X - Vdat U af % vm % %<J fiicl 136:296-303 
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PaMKa 1: 
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-&z 19 
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Pe KOM{jHH£LHT HHft KpHCHHHfi cnocoficrayeT OTpaCTaHHX) 

BoaoKOH y 8 kc miaHraHTOB ot: 

0& =: E8 raHrJDra ,uopcajn>Horo kophh 9M<5pHOHa imnjieHiea 



-35- 



NG = E8 raHiynnr H0£03HHe, 3M<5pHOHa UHiuieHKa 

E8 rasrjmx napasepTedpajiBHoff napacEMnaTinecKofi 
nenn, aiudpHOHa mnuieHKa. 



oiieHKa orpacTaHEW bojiokoh 

Mf> NG 
/24 ^aca. - n - 



KOHTpOJTLHHt 500 /lk( MOCK— 

TpaHc$eimpoBaHHHft C0.>'* 

KJieTO^HHft cynepHaTaHT 0-0.5 0 CI 

/j//'-3 10 JI C05 KJIBTO^HHft 

cynepHaTaHT 2-3 2-3 (HI. 5 

50 jt C0£ KjreTo^HHfi cynepHaTaHT 

3-4 4-5 0-0.5 

yl/7-3 200 ji C0,v KjreTO^HHft 

cynepHaTaHT 5 X 2-3 0-1 
/YJ-3 500 Ji CO* KJieTcrcHHft 

cynepHaTaHT 5 X 0-2 1-2 



OrceHKa oTpacTamiH bojiokoh. jcana b KaamoM onyrae no 4-6 

raHTJIHHM 

x Ilpa CBepxHacwmeHHUx ypoBHflx -3 oTpacTaHHe bojiokoh 
yMeHMieHo, KaK dto onpe^ejieHo no jymHe. bojiokoh Ha 
9KCiuiaHTaHTax h KOJuraecTBy bojiokoh na 3KCiuiaHTaHTax 



fO 
00 

to 

O) 

O 



fleifcTBue //T -3 Ha oTpacTanne bojiokoh ot^ 9KcimaHTaHT0B 
raHTJEHeB aopcajn>Horo kophh KPHcroioro 3MC5pnoHa 

Onemca oTpacTaHgg bojiokoh : /E 1.4" kphcuhhA Xi*fcY 

Kohtpojib 0, 0, 0, 0 

•/Vff/maah 9 5 ht/mji/ 4, 4, 4, 3: 
yT-3:. 20 //ji RpucHHoro 3, 3, 3, 4 
/^T-3 C0,f mtero^Horo cynepHaTaffra 

OqeHKa oTpacTaHHH bojiokoh: /no nncajie ot 0 jsp 5/ juaHa jyw 
KaKsoro H3 ^teTHpex OT^eJiEHHX raHrjnieB Ha KyjiBTypy. 



TacJjnma yi *° 

CM 

PeKOMdHHaHTHHft qejioBeHecKHS >yir-3, npo,nyi0ipyeBaH8 b 04 

00 

CO £ -KJieTKax „ hbjihstch ctojil ae &ktkbhhm, ^ito h peKondHHaH- ^ 
thh8 KpHCHHHtt yr-3, npH: HecjrejsoBaH Ha ho^oshhx raHTJirax h i- 
raHTJirax aopcajiBHoro kophh mcuurcbero 3MdpnoHa b 9KcmiaHTH— 
poBaHHHX KyjEBTypax. 3 
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oueHKa oTpacTaHna 


BOJIOKOff 








KOHTpQJUb 


0, 0, 0, 0, 0.5 


0, 0 


fffitlF\ 20 fifJi C0£ cynepna- 

TBHTa 


3, 3, 3, 3 f 3 


1, 3 


ItoTauBK: 20 fix C0£ 
oynepHaHTaHTa 


0 0.5, 0, 0, 0 


0 


^ejioBeqecKirii fl-Zi 20 //jt 
COS cynepHaT. 


3, 2, 4, 3 


3,3 


KpHCHHHii flT-3: 20 ^ C0£ 
cynepnaTaHTa 


3, 4, 4, 3, 4 


3. 4 



K3MepeHHe oTpacTaHiw bojiokoh .njaflo b oixeHKG no imcajie OT 
0: flo 5, no 1-5 oTflejiMHM rarnvniflM nocjie 24 ^acoBoro KyjaTy- 
papoBaHHH. IIoKa3aHa oijeHKa jyvi Kasyxoro raarjuw. 

ATCC 

DiTaMM nopajocoBHii HOMep 



(5aKTepiao$aroBaH JDBK 
6aKTepao$aroBaH JQQC 
xuiasMiSAa 
njia3Mi3Aa 



O 

<£> 
CM 
CM 
00 
CM 

C 



/ /-/^5 40764 
pC8~>/l/3(FI) 40766 
pC8-/^3(PI) 40765 



O 
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GGAAACCCC6 CCCGCTATAA ATAACAGGGA GGAGTTTACC 40 
TCATTTGTTA GACTGGTGGT ACCCTCTCCT CACTCTCAGA TTGTCAGCCT CGGTGGCTGA TGCCAGAATG 110 
ACAGGGGCTC TTCCGGCCAG CTGTTAACAC CTGTGTTTCC TTTTTTCAGA TCTTACAGGT GAACAAGGTG 180 

1 10 20 

Met Ser He Leu Phe Tyr Val lie Phe Leu Ala Tyr Leu Arg Gly He Gin Gly Asn Ser 

ATG TCC ATC TTG TTT TAT GT6 ATA TTT CTT GCT TAT CTC CGT GGC ATC CAA GGC AAC AGC 240 

30 40 
Met Asp Gin Arg Ser Leu Pro Glu Asp Ser Leu Asn Ser Leu He He Lys Leu He Gin 
ATG GAT CAA AGG AGT TTG CCG GAA GAC TCT CTC AAT TCC CTC ATC ATC AAG CTG ATC CAG 300 

50 60 
Ala Asp He Leu Lys Asn Lys Leu Ser Lys Gin Met Val Asp Val Lys Glu Asn Tyr Gin 
GCG GAT ATC TTG AAA AAC AAG CTT TCC AAA CAG ATG GT6 GAT GTT AAG GAA AAT TAC CAG 360 

70 80 
Ser Thr Leu Pro Lys Ala Glu Ala Pro Arg Glu Pro Glu Gin Gly Glu Ala Thr Arg Ser 
AGC ACC CTG CCC AAA GCA GAG GCA CCC AGG GAA CCA GAG CAG GGA GAG GCC ACC AGG TCA 420 

90 100 
Glu Phe Gin Pro Met He Ala Thr Asp Thr Glu Leu Leu Arg Gin Gin Arg Arc Tyr Asn 
GAG TTC CAG CCA ATG ATT GCA ACG GAC ACA GAG CTA CTA CGG CAA CAG AGA CGC TAC AAT 480 

110 120 
Ser Pro Arg Val Leu Leu Ser Asp Ser Thr Pro Leu Glu Pro Pro Pro Leu Tyr Leu Met 
TCG CCC CGG GTC CTG CT6 AGT GAC AGC ACC CCT TTG GAG CCC CCT CCC TTA TAC CTA ATG 540 

130 140 
Glu Asp Tyr Val Gly Asn Pro Val Val Ala Asn Aro Thr Ser Pro Arg Arg Lys Arg Tyr 
GAG GAT TAT GTG GGC AAC CCG GTG GTA GCC AAT AGA ACC TCA CCA CGG AGG AAA CGC r TAT 600 



Oi/ir.2 to 

150 160 w 

Ala Glu His Lys Ser His Arg Gly Glu Tyr Ser Val Cys Asp Ser Glu Ser Leu Trp Val CM 
GCA GAA CAT AAG AGT CAC CGA GGA GAG TAC TCA GTG TGT GAC AGT GAG AGC CTG TGG GTG 660 

170 180 00 

Thr Asp Lys Ser SerAla He Asp He Arg Gly His Gin Val Thr Val Leu Gly Glu He *vi 
ACC GAC AAG TCC TCA GCC ATT GAC An CGG GGA CAC CAG GTC ACA GTG CTG GGG GAG ATC 720 

190 200 
Lys Thr Gly Asn Ser Pro Val Lys Gin Tyr Phe Tyr Glu Thr Arg Cys Lys'Glu Ala Arg 
AAA ACC GGT AAC TCT CCT GTG AAA CAA TAT TTT TAT GAA ACG AGA TGT AAA GAA GCC AGG 780 C ' 

210 220 
Pro Val Lys Asn Glv Cvs Am Glv He Asp Asp Lys His Trp Asn Ser Gin Cys Lys Thr 
CCG GTC AAA AAC GGT TGC AGG GGG An GAT GAC AAA CAC TGG AAC TCT CAG TGC AAA ACT 840 ^ 

230 240 

C 

Ser Gin Thr Tyr Val Arg Ala Leu Thr Ser Glu Asn Asn Lys Leu Val Gly Trp Aro Trp 
TCG CAA ACC TAT GTC CGA GCA CTG ACT TCA GAA AAC AAC AAA CTC GTA GGC TGG CGC TGG 900 



He Aro lie Asp Thr Ser Cys Val Cys Ala Leu Ser Arg Lys lie Gly Arg Thr End 



Is) 

-k ATA CGA ATA GAC ACT TCC TGT GTG TGT GCC TTG TCG AGA AAA ATT GGA AGA ACAjTGA ATT 960 

GGC ATCTG TC CCCACATATA AATTATTACT TTAAATTATA TGATATGCAT GTAGCATATA AATGTTTATA 1030 

00 TTGTTTTTAT ATATTATAAG TTGACCTTTA TTT ATT AAA C TTCAGCAACC CTTACAGTAT ATAAGCTTTT 1100 

TTCTCAATAA AATTCGTGTG CTTGCCTCCC CTCAG6CCTT TCCCATCTGT TAACCTTGTT TTGTGATTGG 1170 

IO GCTCTCGGGA ACCCTTCTGT AAAACCTGTG TACACCAGTA TTTGGCATTC AGTATTGTCA AGGCCATGAC 1240 

M TGTGGTTTCA GTAAACTTTC TTAAAATCGG ATGAGTCAGA GTTG 1284 

o> 
O 
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Vt \ V2 \ 

YAEHKSHRGEYSVCDSESLWVT**DKSSAIDIRGHQVTVLGEIICTGNSPVKQYFYETRC NT-3 

SSTHPVFHMGEFSVCDSVSVWV**GDICTTATDIKGKEVTVLAEVHIHHSVFR<JYFFETKC NGG 

HSDPARRGELSVCDSISEWVTAADKKTAVDHSGGTVTVLEKVPVSKGQLKQYFYETKC BDNF 



KEARPVKNGCRGIDDKHWNSQCICrSQTYVRALTSENNICLVGWRWIRIDTSCVCALSRKIGRT NT-3 
RASNPVESGCRGIDSKHWHSYCTTTHTFVKALTTDEKQ*AAWRFIRIOTACVCVLSRICATRRG NGF 
MPMGYTKEGCRGIOKRHWNSQCRTTQSYVRALTMDSKICRIGHRFIRIOTSCVCTLTIKRGR BDNF 
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BRAIN | SKIN \mUSCLE\sPLEEN | 




HIPPO- 
CAMPUS 



CERE- 
BELLUM 



MIDBRAIN 



TOTAL 
BRAIN 



CORTEX 

OLFAC- 
TORY 
BULB 



STRIATUM 



HIND- 
BRAIN 



SPINAL 
CORD 



28 S — 
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<t>nr.4 



23.1 — I 

9.4—1 
6.6— \ 

4.4- 



RATNGF 
RATBDNF 
RATNT-3 



2.3 — 



A 



EcoRI Hind III SstI EcoRI Hindu Ssl I 



ATG' o^TGA 



1 KB RIB/2C 

B 

ct>wr.6 
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133 



262 



-139 



STARK B J 



-120 



•too 



-no 

I Ser Leu Pro Glu Asp 



-90 



-80 



-70 



-50 







INTRON 


Cys Val Ser 


Phe 


Phe Gin 


TGT GTT TCC 


TTC 


TTT CAG 


130 






Leu 


Ala Tyr 


Leu 


Arg 


CTT 


GCT TAT 


CTC 


CGT 


Leu 


Asn Ser 


Leu 


He He 


CTC 


AAT TCC 


CTC 


An ATC 


Val 


Asp Val 


Lys 


Glu 


GTA 


GAT GTT 


AAG 


GAA 








-60 


Gin 


Gly Glu 


Ala 


Thr Arg 


CAG 


GGA GAG 


GCC 


ACC AGG 


7 


CLEAVE 


-40 




Gin 


Arg Arg 


Tyr 


Asn 


CAG 


AGA CGC 


TAC 


AAT 



391 



-30 -20 
Ser Pro Arg Val Leu Leu Ser Asp Ser Thr Pro Leu Glu Pro Pro Pro Leu Tyr Leu Het Glu Asp 
TCA CCC CGG GTC CTG CTG AGT GAC AGC ACC CCT TTG GAG CCC CCT CCC TTA TAT CTA ATG GAA GAT 



526 



-10 CLVCOS. 



CLEAVE -1 FT~ NATURE 



Tyr Val Gly Asn Pro Val Val Thr I Asn Arg Thr I Ser Pro I Arg Arg Lys Arg I Tyr Ala 61 u His 
TAT GTG GGC AAC CCG GTG GTA ACC lAAT AGA ACA| TCA CCA lCGG AGG AAA CGCl TAT GCA GAG CAT 



<Dnr.7a 

10 20 
Lys Ser His Arg Gly Glu Tyr Ser Val CYS Asp Ser 61 u Ser Leu Trp Val Thr Asp Lys Ser Ser 
AAG AGT CAC CGA GGA GAG TAC TCA GTG TGT GAC AGT GAG AGC CTG TGG GTG ACC GAC AAG TCC TCA 

. 30 40 

Gila He Asp He Arg Gly His Gin Val Thr Val Leu Gly Glu He Lys Thr Gly Asn Ser Pro 
GCC ATT GAC ATT CGG GGA CAC CAG GTT ACA GTG TTG GGA GAG ATC AAA ACC GGC AAC TCT CCT 



o 

<o 

CM 
CM 
00 
CM 
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00 
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50 60 
Val Lys Gin Tyr Phe Tyr Glu Thr Arg CYS Lys Glu Ala Arg Pro Val Lys Asn Gly CYS Arg Gly 
649 GTG AAA CAA TAT TTT TAT GAA ACG AGG TGT AAA GAA GCC AGG CCA GTC AAA AAC GGT KC AGG GGG 

70 80 90 

He Asp Asp Lys His Trp Asn Ser Gin CYS Lys Thr Ser Gin Thr Tyr Val Arg Ala Leu Thr 
An GAT GAC AAA CAC TGG AAC TCT CAG JGC AAA ACG TCG CAA ACC TAC GTC CGA GCA CTG ACT 

100 110 
Ser Glu Asn Asn Lys Leu Val Gly Trp Arg Trp He Arg He Asp Thr Ser CYS Val CYS Ala Leu 
778 TCA GAA AAC AAC AAA CTC GTA GGC TGG CGC TGG ATA CGA ATA GAC ACT TCC JGI GTG ISJ. GCC TTG 

119 

Ser Arg Lys He Gly Arg Thr *** 

TCA AGA AAA ATC GGA AGA ACA TGA An GGCATCTGTC CCCACATATA AATTATTACT nAAATTATA 



o 



911 TGATATGCAT GTAGCATATA AATGTTTATA TTGTmTAT ATATOTAAG TTGACCTnA TTTATTAAAC TTCAGCAACC 

CTTACAGTAT ATAAGOm 1TTTCTCAAT AAAAnCGTG TGOTGCCn CGCTCAGGCC TCTCCCATCT 
1061 GnAACCTTG TTTTGTGAn GGGCTCTCGG GAACCTTCT6 TAAAACCTGT GTACACCAGT ATTTGGCATT CAGTAnGTC 
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BDNF NGF 
(1.6,4 KB) < 1.3 KB) 



NT-3 
(1.4 KB) 
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A. BRAIN 
A. SKIN 
A. HEART 
A. MUSCLE 
A. LUNG 
A. INTESTINE 
A. KIDNEY 
A, LIVER 

4. SPLEEN 
A. THYMUS 

NB. BRAIN 
A. BRAIN 
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Sequence Range: 9 to 1142 I r/NT-3gene I R 
Sequence Range: 33 to 1057 | h/HT-3gene | H 



10 20 30 40 50 

* * * * * 

GA TTCCATAA TGA CCC AGA CTC TTC CAG TCA GAT ATT AAC ACT TGT GTT 
CT AAGGTATT ACT GGG TCT GAG AAG GTC AGT CTA TAA TTG TGA ACA CAA 
End Pro Arg Leu Phe Gin Ser Asp lie Asn Thr Cys Val> 

40 50 60 70 80 

★ * * . * * 

TGCCAGAA TAA CAC AGA CTC AGC TGC CAG AGC CTG CTC TTA ACA CCT GTG 
ACGGTCTT ATT GTG TCT GAG TCG ACG GTC KG GAC GAG AAT TGT GGA CAC 
End His Arg Leu Ser Cys Gin Ser Leu Leu Leu Thr Pro Val> 



60 






70 


80 


90 


100 




* 






* 




* 


* 


* 




TCC 


TTC 


TTT 


CAG ATC TTA 


CAG 


GTG AAC AAG 


GTG ATG TCC ATC TTG TTT 


R 


AGG 


AAG 


AAA 


GTC TAG AAT 


GTC 


CAC TTG TTC 


CAC TAC AGG TAG AAC AAA 




Ser 


Phe 


Phe 


Gin He Leu 


Gin 


Val Asn Lys 


Val 


















Met Ser He Leu Phe> 
















PREPR0_ 


» 








90 


100 




110 


120 


130 








* 


* 






* 


* 




TTT 


CCT 


TTT 


CAG ATC TTA 


CAG 


GTG AAC AAG 


GTG ATG TCC ATC TTG TTT 


H 


AAA 


GGA 


AAA 


GTC TAG AAT 


GTC 


CAC TTG TTC 


CAC TAC AGG TAG AAC AAA 




Phe 


Pro 


Phe 


Gin He Leu 


Gin 


Val Asn Lys 


Val 







CM 
CM 
00 
M 



Met Ser He Leu Phe> 
PREPRO » 



» Our. 11 
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110 
* 


120 
* 


130 140 150 
* * * 






TAT 
ATA 


GTG 

CAC 


ATA TTT 
TAT AAA 


CTT 
GAA 


GCT TAT CTC CGT GGC ATC CAA GGC AAC AAC ATG 
CGA ATA GAG GCA CCG TAG GTT CCG TTG TTG TAC 


R 




Tyr 


Val 


lie Phe 

140 
* 


Leu 


Ala Tyr Leu Arg Gly He Gin Gly Asn Asn Met> 

150 160 170 
* * * 






TAT 
ATA 


GTG 
CAC 


ATA TTT 
TAT AAA 


CTC 
GAG 


GCT TAT CTC CGT GGC ATC CAA GGT AAC AAC ATG 
CGA ATA GAG GCA CCG TAG GTT CCA TTG TTG TAC 


H 




Tyr 


Val 


He Phe 


Leu 


Ala Tyr Leu Arg Gly He Gin Gly Asn Asn Het> 








160 
* 


170 180 190 200 
* * * * 






GAT 
CTA 


CAA 

GTT 


AGG AGT 
TCC TCA 


TTG 
AAC 


CCA GAA GAC TCT CTC AAT TCC CTC ATT ATC AAG 
GGT CTT CTG AGA GAG TTA AGG GAG TAA TAG TTC 


R 


r- 

o 


Asp 


Gin 


Arg Ser 


Leu 


Pro Glu Asp Ser Leu Asn Ser Leu He lie Lys> 




<o 

CM 
CM 


180 
* 




190 
* 




200 210 220 
* * * 




GAT 
CTA 


CAA 
GTT 


AGG AGT 
TCC TCA 


TTG 
AAC 


CCA GAA GAC TCG CTC AAT TCC CTC ATT ATT AAG 
GGT CTT CTG AGC GAG TTA AGG GAG TAA TAA TTC 


H 


00 
CM 


Asp 


Gin 


Arg Ser 


Leu 


Pro Glu Asp Ser Leu Asn Ser Leu He lie Lys> 

Onr.11 







ro 
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ro 
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210 220 230 240 

* * * * 

TTG ATC CAG GCG GAT ATC TTG AAA AAC AAG CTC TCC AAG CAG ATG GTA 
AAC TAG GTC CGC CTA TAG AAC TTT TTG TTC GAG AGG TTC GTC TAC CAT 

Leu lie Gin Ala Asp lie Leu Lys Asn Lys Leu Ser Lys Gin Met Val> 

230 240 250 260 270 

* * * * * 

CTG ATC CAG GCA GAT ATT TTG AAA AAC AAG CTC TCC AAG CAG ATG GTG 
GAC TAG GTC CGT CTA TAA AAC TTT TTG TTC GAG AGG TTC GTC TAC CAC 

Leu He Gin Ala Asp He. Leu Lys Asn Lys Leu Ser Lys Gin Met Val> 

250 260 270 280 290 

* * # * * 

GAT GTT AAG GAA AAT TAC CAG AGC ACC CTG CCC AAA GCA GAG GCA CCC 
CTA CAA TTC CTT TTA ATG GTC TCG TGG GAC GGG TTT CGT CTC CGT GGG 

Asp Val Lys Glu Asn Tyr Gin Ser Thr Leu Pro Lys Ala Glu Ala Pro> 

280 290 300 310 320 

* * # * * 

GAC GTT AAG GAA AAT TAC CAG AGC ACC CTG CCC AAA GCT GAG GCT CCC 
CTG CAA TTC CTT TTA ATG GTC TCG TGG GAC GGG TTT CGA CTC CGA GGG 

Asp Val Lys Glu Asn Tyr Gin Ser Thr Leu Pro Lys Ala Glu Ala Pro 



Our. 11 



300 310 320 330 340 

* * * * * 

AGA GAA CCA GAG CAG GGA GAG GCC ACC AGG TCA GAA TTC CAG CCG ATG 

TCT GTT GGT CTC GTC CCT CTC CGG TGG TCC AGT CTT AAG GTC GGC TAC 

Arg Glu Pro Glu Gin Gly Glv Ala Thr Am Ser G]y Phe Gin Pro Met 



330 340 350 360 370 

* * • * * 

CGA GAG CCG GAG CAG GGA GGG CCC CGC AAG TCA GCA TTC CAG CCA GTG 

GCT CTC GGC CTC GTC CCT CCC GGG GCG TTC AGT C6T AAG 6TC GGT CAC 

Arg Glu Pro Glu Gin Gly Glv Pro Arg Lvs Ser AU Phe Gin Pro Val> 



350 360 370 380 390 

* * * * * 

ATT GCA ACA GAC ACA GAA CTA CTA CGG CAA CAG AGA CGC TAC AAT TCA 

TAA CGT TGT CTG TGT CTT GAT GAT GCC GTT GTC TCT GCG ATG TTA AGT 

lie Ala Thr Asp Thr Glu Leu Leu Arg Gin Gin Arg Arg Tyr Asn Ser> 



380 390 400 410 

* * * * 

ATT GCA ATG GAC ACC GAA CTG CTG CGA CAA CAG AGA CGC TAC AAC TCA 
TAA CGT TAC CTG TGG CTT GAC GAC GCT GTT GTC TCT GCG ATG TTG AGT 

He Ala Net Asp Thr Glu Leu Leu Arg Gin Gin Arg Arg Tyr Asn Ser> 
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ro 
ro 

00 

ro 
ro 

CD 



400 
* 




410 
* 


420 
* 


430 440 
* * 




CCC CGG 
GGG GCC 


GTC 
CAG 


CTG 
GAC 


CTG 
GAC 


AGT 
TCA 


GAC AGC ACC 
CTG TCG TGG 


CCT TTG GAG CCC CCT CCC TTA 
GGA AAC CTC GGG GGA GGG AAT 


R 


Pro Arg 


Val 


Leu 


Leu 


Ser 


Asp Ser Thr 


Pro Leu Glu Pro Pro Pro Leu> 




420 
* 




430 
* 






440 
* 


450 460 
* * 




CCG CGG 
GGC GCC 


GTC 
CAG 


CTG 
GAC 


CTG 
GAC 


AGC 
TCG 


GAC ACG ACC 
CTG TGC TGG 


CCC TTG GAG CCC CCG CCC TTG 
GGG AAC CTC GGG GGC GGG AAC 


H 


Pro Arg 


Val 


Leu 


Leu 


Ser 


Asp Thr Thr 


Pro Leu Glu Pro Pro Pro Leu> 






450 






460 470 480 
* * * 




TAT CTA 
ATA GAT 


ATG 
TAC 


GAA 
CTT 


GAT 
CTA 


TAT 
ATA 


GTG GGC AAC 
CAC CCG TTG 


CCG GTG GTA ACC AAT AGA ACA 
GGC CAC CAT TGG TTA TCT TGT 


R 


Tyr Leu 


Met 


Glu 


Asp 


Tyr 


Yal Gly Asn 


Pro Val Val Thr Asn Arg Thr> 




470 
* 




480 
* 




490 
* 


500 510 
* * 




TAT CTC 
ATA GAG 


ATG 
TAC 


GAG GAT 
CTC CTA 


TAC 
ATG 


GTG GGC AGC 
CAC CCG TCG 


CCC GTG GTG GCG AAC AGA ACA 
GGG CAC CAC CGC TTG TCT TGT 


H 


Tyr Leu 


Met 


Glu Asp 


Tyr 


Val Glv Ser 


Pro Val Val A]a Asn Arg Thr> 
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IS) 

IS) 
00 
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O 
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490 500 510 520 530 

* * * * * 

TCA CCA CGG AGG AAA CGC TAT GCA GAG CAT AAG AGT CAC CGA GGA GAG 
AGT GGT GCC TCC TTT GCG ATA CGT QC GTA TTC TCA GTG GCT CCT CTC 

Ser Pro Arg Arg Lys Arg 

Tyr Ala Glu His Lys Ser His Arg Gly Glu> 
MATURE » 

520 530 540 550 

* * * * 

TCA — CGG CGG AAA CGG TAC GCG GAG CAT AAG AGT CAC CGA GGG GAG 
AGT — GCC GCC TTT GCC ATG CGC CTC GTA TTC TCA GTG GCT CCC CTC 



Ser Arg Arg Lys Arg 



Tyr Ala Glu His Lys Ser His Arg Gly Glu> 
MATURE » 



540 
* 






550 
* 


560 
* 






570 
* 


580 
* 








TAC 


TCA 


GTG 


TGT GAC AGT 


GAG AGC 


CT6 


TGG 


GTG ACC GAC 


AAG TCC 


TCA 


R 


O 


ATG 


AGT 


CAC 


ACA CTG TCA 


CTC TCG 


GAC 


ACC 


CAC TGG CTG 


TTC AGG 


AGT 






Tyr 


Ser 


Val 


Cys Asp Ser 


Glu Ser 


Leu 


Trp 


Val Thr Asp 


Lys Ser 


Ser> 







csj 

560 570 580 590 600 M 

* * * * * ^ 

TAC TCG GTA TGT GAC AGT GAG AGT CTG TGG GTG ACC GAC AAG TCA TCG H 00 

ATG AGC CAT ACA CTG TCA CTC TCA GAC ACC CAC TGG CTG TTC AGT AGC ^ 

Tyr Ser Val Cys Asp Ser Glu Ser Leu Trp Val Thr Asp Lys Ser Ser> t- 

<t>i/ir.11 
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590 
* 




600 
* 


610 
* 




620 
* 


630 
* 




GCC 
CGG 


ATT 
TAA 


GAC 
CTG 


ATT CGG 
TAA GCC 


GGA CAC CAG GTT 
CCT GTG GTC CAA 


ACA 
TGT 


GTG 
CAC 


TTG 
AAC 


GGA GAG ATC 
CCT CTC TAG 


AAA 

TTT 


Ala 


He 


Asp 


He Arg 


Gly His Gin Val 


Thr 


Val 


Leu 


Gly Glu He 


Lys> 


610 
* 






620 
* 


630 
* 




640 
* 




650 
* 




GCC 
CGG 


ATC 
TAG 


GAC 
CTG 


ATT CGG 
TAA GCC 


GGA CAC CAG GTC 
CCT GTG GTC CAG 


ACG 
TGC 


GTG 
CAC 


CTG 
GAC 


GGG GAG ATC 
CCC CTC TAG 


AAA 

TTT 


Ala 


He 


Asp 


He Arg 


Gly His Gin Val 


Thr 


Val 


Leu 


Gly Glu lie 


Lys> 



640 650 660 670 680 

* * * * * 

ACC GGC AAC TCT CCT GTG AAA CAA TAT TTT TAT GAA ACG AGG TGT AAA 

TG6 CCG TTG AGA GGA CAC TTT GTT ATA AAA ATA CTT TGC TCC ACA TTT 

Thr Gly Asn Ser Pro Val Lys Gin Tyr Phe Tyr Glu Thr Arg Cys Lys> 



660 



670 



680 
* 



690 
* 



700 



ACG GGC AAC TCT CCC GTC AAA CAA TAT TTT TAT GAA ACG CGA TGT AAG 
TGC CCG TTG AGA GGG CAG TTT GTT ATA AAA ATA CTT TGC GCT ACA TTC 

Thr Gly Asn Ser Pro Val Lys Gin Tyr Phe Tyr Glu Thr Arg Cys Lys> 

50 



CM 
CM 
00 
CM 
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00 
K> 
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690 
* 


700 
* 


710 
* 


720 
* 






GAA 

err 


GCC AGG 
CGG TCC 


CCA GTC AAA 
GGT CAG TTT 


AAC 
TTG 


GGT TGC 
CCA ACG 


AGG 
TCC 


GGG ATT GAT 
CCC TAA CTA 


GAC AAA CAC 
CTG TTT GTG 


R 


Glu 


Ala Arg 


Pro Val Lys 


Asn 


Gly Cys 


Arg 


Gly He Asp 


Asp Lys His> 






710 
* 


720 
* 




730 
* 




740 
* 


750 
* 




GAA 
CTT 


GCC AGG 
CGG TCC 


CCG GTC AAA 
GGC CAG TTT 


AAC 
TTG 


GGT TGC 
CCA ACG 


AGG 
TCC 


GGT ATT GAT 
CCA TAA CTA 


GAT AAA CAC 
CTA TTT GTG 


H 


Glu 


Ala Arg 


Pro Val Lys 


Asn 


Gly Cys 


Arg 


Gly He Asp 


Asp Lys His> 





730 
* 



740 
* 



750 
* 



760 
* 



770 



TGG AAC TCT CAG TGC AAA ACG TCG CAA ACC TAC GTC CCA GCA CTG ACT 

ACC TTG AGA GTC ACG TTT TGC AGC GTT TGG ATG CAG GCT CGT GAC TGA 

Trp Asn Ser Gin Cys Lys Thr Ser Gin Thr Tyr Val Arg Ala Leu Thr> 

770 



760 



780 
* 



790 
* 



TGG AAC TCT CAG TGC AAA ACA TCC CAA ACC TAC GTC CGA GCA CTG ACT 
ACC TTG AGA GTC ACG TTT TGT AGG GTT TGG ATG CAG GCT CGT CAC TGA 

Trp Asn Ser Gin Cys Lys Thr Ser Gin Thr Tyr Val Arg Ala Leu Thr> 
75 
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780 


790 
* 




800 810 
* * 


820 
* 




TCA GAA 
AGT CTT 


AAC AAC AAA 
TTG TTG TTT 


CTC 
GAG 


GTA 
CAT 


GGC TGG CGC TGG 
CCG ACC GCG ACC 


ATA CGA ATA 
TAT GCT TAT 


GAC ACT 
aG TGA 


R 


Ser Glu 


Asn Asn Lys 


Leu 


Val 


61 y Trp Arg Trp 


He Arg He 


Asp Thr> 




800 
* 


810 
* 




820 
* 


830 
* 


840 
* 






TCA GAG 
AGT CTC 


AAC AAT AAA 
TTG TTA TTT 


CTC 
GAG 


GTG 
CAC 


GGC TGG CGG TGG 
CCG ACC GCC ACC 


ATA CGG ATA 
TAT GCC TAT 


GAC ACG 
aG TGC 


H 


Ser Glu 


Asn Asn Lys 


Leu 


Val 


Gly Trp Arg Trp 
100 


He Arg lie 


Asp Thr> 




830 
* 


840 
* 






850 860 
* * 







TCC TGT GTG TGT GCC TTG TCA AGA AAA ATC GGA AGA ACA TGA R 
AGG ACA CAC ACA CGG AAC AGT TCT TTT TAG CXT Ta TGT Aa 



Ser Cys Val Cys Ala Leu Ser Arg Lys He Gly Arg Thr End> 

850 860 870 880 

* * * * 

TCC TGT GTG Ta GCC TTG TCG AGA AAA ATC GGA AGA ACA TGA H 
AGG ACA CAC ACA CGG AAC AGC Ta TTT TAG Ca Ta TGT Aa 

Ser Cys Val Cys Ala Leu Ser Arg Lys He 61 y Arg Thr End> 

119 

Onr.11 

870 880 890 900 910 920 

****** 

ATTGGCATa GTCCCCACAT ATAAATTATT ACTTTAAATT ATATGATATG CAT 
TAACCGTAGA CAGGGGTGTA TATTTAATAA TGAAATTTAA TATAaATAC GTA 

7J 890 900 910 920 930 940 

_ * * * * * * 

ATT6GCATCT aCCCCATAT ATAAATTATT ACTTTAAATT ATATGATATG CAT 
TAACCGTAGA GAGGGGTATA TATTTAATAA TGAAATTTAA TATAaATAC GTA 



oo 930 940 950 960 970 980 

****** 

10 GTA6CATATA AATGTTTATA TTGTTTTTAT ATATTATAAG TTGACCTTTA TTTATTAAAC R 

CATCGTATAT TTACAAATAT AACAAAAATA TATAATATTC AACTGGAAAT AAATAATTTG 

a> 

950 960 970 980 990 1000 

****** 

O GTAGCATATA AATGTTTATA TTGTTTTTAT ATAT-ATAA6 TTGACCTTTA TTTATTAAAC H 

^ CATCGTATAT TTACAAATAT AACAAAAATA TATA-TATTC AACTGGAAAT AAATAATTTG 
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990 1000 1010 1020 1030 1040 

****** 

TTCAGCAACC CTTACAGTAT ATAAGCTTTT TTTTCTCAAT AAAATTCGT6 TGCTTGCCTT 
AAGTCGTTGG GAATGTCATA TATTCGAAAA AAAAGAGTTA TTTTAAGCAC ACGAACGGAA 

1010 1020 1030 1040 1050 

***** 

TTCAGCAACC CT-ACAGTAT ATAAGCTTAT CGATACCGTC GACCTCGAGG GGGGGCC/ 
AAGTCGTTGG GA-TGTCATA TATTCGAATA GCTATGGCAG CTGGAGCTCC CCCCCGG/ 



1050 1060 1070 10B0 1090 1100 

****** 

CGCTCAGGCC TCTCCCATCT GTTAACCTTG TTTTGTGATT GGGCTCTCGG GAACCTTCTG 
GCGAGTCCGG AGAGGGTAGA CAATTGGAAC AAAACACTAA CCCGAGAGCC CTTGGAAGAC 



1110 1120 1130 1140 

* * * * 

TAAAACCTGT GTACACCAGT ATTTGGCATT CAGTATTGTC AA/ 
ATTTTGGACA CATGTGGTCA TAAACCGTAA GTCATAACAG TT/ 
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